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1.0 INTRODUCTION

1.1 PURPOSE AND OBJECTIVES
This report describes the results of field and laboratory studies undertaken
during the leak detection phase (Tasks 3 and 4) of the underground tank inves
tigation at Naval Station Treasure Island, Hunters Point Annex, San Francisco,
California. The purpose of this investigation is to locate all underground
tanks at Hunters Point Annex (HPA), identify their contents, determine those
tanks which are leaking, determine the vertical and horizontal extent of
contamination of the soil and in the ground water, prepare specifications for
the removal of the underground tanks located on the base, and to provide
technical support to WESTDIV during the removal of the tanks.

Specific objectives for Tasks 3 and 4 of the investigation are:

• Identification/confirmation of tank locations and tank contents
(Task 3).

• Determination of leaking tanks through the use of soil gas surveys or
soil borings (Task 4).

• The summarization of results from this project in this report
(Task 4).

Completion of these tasks will be followed by:

• Characterization of sites with tanks found to be leaking, definition
of local ground water gradient and determination of the vertical and
horizontal extent of contamination in the soil and ground water.

• Preparation of plans and specifications for the removal of leaking
tanks.

Technical support to WESTDIV during removal of the tanks.

IT Corporation is conducting these activities under the direction of Martin
Marietta Energy Systems, Inc. (Energy Systems) and a California registered
geologist. The plan and methods used for the investigation have been reviewed
by the U.S. Navy, Western Division (WESTDIV) Naval Facilities Engineering
Command, the organization responsible for the related activities at Naval

~~ Station Treasure Island, Hunters Point Annex. All other environmental
concerns not directly related to the underground tanks are being addressed
separately by the Navy.

1-1
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o
1.2 PREVIOUS TASKS COMPLETED FOR PROJECT
Prior to the field and laboratory studies conducted in Tasks 3 and 4, IT

completed two other tasks.

An initial coordination meeting and site walk (Task 1) was attended in
February, 1988 by representatives of Energy Systems, WESTDIV, and the Naval

Station Treasure Island, Hunters Point Annex staff.

Following the initial meeting, IT developed a Project Plan for the Tank

Investigation (Task 2) and submitted the plan for review by all concerned

regulatory agencies identified. This Project Plan, consisting of four volumes
issued in September 1988, provided the procedures and rationale for the inves

tigative methods used in Tasks 3 and 4.

o

o

1-2
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2.0 SITE BACKGROUND

2.1 SITE DESCRIPTION

Naval Station Treasure Island, Hunters Point Annex (HPA) is in southeastern
San Francisco at the tip of a peninsula extending eastward into San Francisco

Bay (Figure 2-1). The Navy property encompasses a total of 965 acres; of
these, 572 acres comprise the on-land facilities, with the remaining area a

portion of San Francisco Bay. The facility is bounded on three sides by
San Francisco Bay and on the fourth by the Hunters Point district, which

consists of both public and private residential housing and commercial/
industrial buildings (Figure 2-2, Appendix E).

The northern and eastern shores of HPA are developed for ship repair and

equipped with drydock and berthing facilities. No shipping facilities are
present along the southern shore, which consists primarily of emplaced fill.

Approximately 70 to 80 percent of the lands within HPA consist of relatively

level lowland areas that were constructed by placing fill along the bay
margin. The remaining area is a moderately sloping ridge in the northwestern

portion of the site. Elevations across the site (in feet above mean sea
level, MSL) range from about 6 to 10 feet in the lowlands to about 176 feet on

the ridgecrest. Substantial cut and fill grading of the ridge occurred in the
past to generate material for filling the lowland areas and to construct

building pads.

Surface drainage appears to be primarily unconcentrated sheet-flow runoff that
is collected by on-site storm sewer systems and discharged into San Francisco

Bay. Extensive grading and construction of HPA has filled or modified any
pre-existing drainage channels and no naturally occurring, channelized drain

age crosses the facility.

2.2 SUBSURFACE CONDITIONS

2.2.1 Geology
The geologic logs of numerous borings and wells installed at HPA have been

used in developing an understanding of the subsurface stratigraphy of the

?
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~ site. Four geologic units underlie the site. The oldest unit is bedrock of

the Franciscan Complex. The Franciscan Complex is overlain in some areas by
undifferentiated sedimentary deposits consisting of consolidated sands and

clays, which are in turn overlain by estuarine deposits of clay, silt, sand,
and peat, termed "bay mud." In several areas, artificial fill has been placed

over the bedrock and/or the bay mud.

The Franciscan Complex bedrock is a tectonic assemblage derived from igneous
and sedimentary rock that accumulated at the western margin of North America

between 50 and 150 million years ago. Franciscan rocks have been extensively
deformed and some have also been metamorphosed, during their long geologic

history, giving rise to a chaotic assemblage of variably sized blocks of
sandstone, greenstone, shale, chert, and serpentinite, which are often bounded

by ancient, inactive faults or shear zones. Serpentinite is the dominant
bedrock type at HPA and constitutes a block that trends northwest and extends
to Fort Point. The potential variability in rock types and structure within
the Franciscan Complex can create highly variable geologic and hydrogeologic

~ properties over relatively short distances.

Along the southwest margin of the site, prior studies encountered stiff clays
and dense sands overlying bedrock. These units are tentatively correlated

with the "Undifferentiated Sedimentary Deposits" of Bonilla (1971) and may be
equivalent to the Colma Formation of Quarternary age. Insufficient data are

currently available to determine whether this unit is present at depth at
other locations of the site.

Within the San Francisco Bay estuary and over much of HPA, the bedrock and

undifferentiated sedimentary deposits are blanketed by bay mud. These estu
arine deposits accumulated during approximately the last 11,000 years and

reach thicknesses of about 50 feet in some portions of HPA (Lowney/Kaldveer,
1972). The bay muds generally consist of soft, saturated plastic silts and

clays with interbedded sand and peat. In many areas of the bay, the soft
younger bay mud deposits grade into stiff silts and clays termed "older bay

mud." While older bay mud deposits may be present in the offshore areas of

~ HPA, insufficient test boring data are available to differentiate the older

bay mud from the underlying undifferentiated sedimentary deposits.

2-3
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~ Consequently, all of the stiff soils logged beneath the younger bay mud are

collectively grouped with the undifferentiated sedimentary deposits.

Development of HPA has involved construction of fills over both bedrock and
bay mud. Within the shipyard, fill is estimated to cover about 70 to 80

percent of the area, with bedrock exposed in the central upland area. The
fill consists of two general types. The first type, a material derived

predominantly from excavation of bedrock to create level areas for shipyard
activities, varies in composition from serpentinite and associated ultramafic

rocks to mixtures of serpentinite and Franciscan sandstone, chert, greenstone,
and shale. The second type is mainly sandblast waste. In the early to

mid-1940s, the Navy began placing the wastes along the bay margin, primarily
as a means to dispose of these materials.

The site has experienced strong ground shaking as the result of several

historical earthquakes. These include the 1906 San Francisco Earthquake on

the San Andreas Fault (Richter Magnitude 8.3) and earthquakes in 1836 and

~ 1868, centered on the Hayward Fault (Richter Magnitude 7.0). Strong ground
shaking at HPA is likely in the future. However, there are no historical

accounts of surface fault rupture within the site, nor are any active faults
known to traverse the site (C.D.M.G., 1985).

2.2.2 Hydrogeology

Few data are currently available regarding the local hydrogeology at HPA.
Additional information was collected during recently completed Task 4

activities.

Ground water occurs within the unconsolidated fill and alluvial materials and
also occurs within the fractured bedrock underlying the site. The depth to

water in the unconsolidated materials ranges seasonally from 2 to 12 feet
below ground surface. The depth to water within the bedrock was five feet

below ground surface in one boring (near Building 813) at the base of the
prominent hill on Hunters Point. In general, ground water beneath the site

probably flows radially from inland areas of higher elevation toward the bay
c=; (Figure 2-2). However, local ground water flow directions may be quite

complex due to variations in topography and the hydraulic properties of

?-4
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subsurface fill materials. In some areas, local flow directions may also vary

periodically due to the influence of tidal fluctuations of the bay and local

ized recharge from storm events.

2.3 SITE HISTORY

Naval Station Treasure Island, Hunters Point Annex (HPA) was operated as a
commercial dry dock ~acility from 1869 until December 29, 1939, when the

property was purchased by the Navy. Following the purchase, the facility was
leased to the Bethlehem Steel Company who began operating it as a shipyard

where naval ships and submarines were modified, maintained, and repaired. In
addition, HPA was used for personnel training, limited radiological

operations, research and development, and design of ships, and also provided
nonindustrial services to Navy personnel and their families.

At the time of a July 1969 survey (WESTEC, 1984), there were 397 buildings

used for industrial purposes and 57 bUildings used for nonindustrial purposes
at HPA. These structures were distributed into three functional areas:

Basic Industrial Production Area - This area was located in the northern
and eastern portion of the shipyard and included the waterfront and shop
facilities. The waterfront facilities consisted of 24,000 linear feet
of pier, quay wall, and wharf space. There were forty 500-foot-long
deepwater berths (21 of which were fully equipped), six dry docks of
various sizes, a regunning pier, and a crane support structure.

Industrial Support Area - This area was located in the central and
southwestern portion of the shipyard. These facilities included those
operations, such as supply and pUblic works, that provided support
services to the industrial production activities.

Nonindustrial Area - This area was located in the northwestern and
southern portions of the shipyard. The facilities included barracks,
officer's quarters, and recreational facilities. Most of the disposal
areas are also located in the southern portion.

In late 1975, the Navy's shipyard operations ceased and the property was

placed under the control of the Navy's Office of the Supervisor of Ship
bUilding, Conversion, and Repair, San Francisco (SUPSHIP-San Francisco).

In May 1976, most of HPA was leased under a five-year lease to Triple A

c=> Machine Shop which operated it as a commercial ship repair facility. In
addition, portions of the facility were subleased by Triple A to private

2-5
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~ warehousing, industrial, and commercial firms. In June 1981, Triple A's lease

was extended for a second five-year term. This extension expired in June
1986, at which time the Navy began proceedings to retake possession of the

property. Following actions taken by the United States District Attorney,
Triple A vacated the facility in mid-1987.

Activities by both the Navy and Triple A were related to ship repair, mainte

nance, and construction. As a result, similar materials were used by both
including paints, solvents, fuels, acids and bases, metals, polychlorinated

biphenyls (PCBs), and asbestos. Information on waste generation and disposal
by the Navy is presented in the Initial Assessment Study (WESTEC, 1984), which

covered the period from 1941 through 1974. Information on the activities of
Triple A from 1976 to 1987 has been developed by the San Francisco District

Attorney (DA, 1986). No data are currently available regarding activities
prior to 1941 (when the Navy took possession of HPA) or activities by

Triple A's sublease holders. The history of waste generation and disposal at
HPA is described below according to activities performed by the Navy (1941 to

c=J 1974) and activities performed by Triple A (1976 to 1987).

2.3.1 Storage Tanks
The Initial Assessment Study (lAS) indicated that between 1942 and 1974, there
were approximately 10 above ground and 35 buried storage tanks at HPA. The 10
above ground tanks are not included as part of this investigation. However,

those 10 tanks are part of the Installation Restoration Program (IRP) at
Hunters Point Annex and are known as the IR-6 site. A list of underground
tank numbers, tank type, capacity, location, and contents for this investiga
tion is provided in Tables 3-1 and 3-1A.

According to WESTDIV, 13 underground tanks were removed prior to 1975.

Documentation regarding the removal of these 13 USTs is not readily available
since regulatory requirements regarding records of removal operations were not

as stringent at the time of these removal actions. Only one spill or leak has
been confirmed (by the lAS) for either buried or above ground tanks at HPA; in

the early 1940s, one of the 12,000-gallon diesel tanks (above ground) ruptured
~

~ and its contents overflowed the Tank Farm berm area. The spilled oil was

apparently cleaned up and placed in the Oil Reclamation Ponds.
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o 3.0 TASK 3 ACTIVITIES AND RESULTS

3.1 PURPOSE AND OBJECTIVES
The purpose of Task 3 of the investigation was to locate the known or
suspected underground tanks at HPA, determine the tanks composition and their

contents. This data is presented in Table 3-1. This effort was done using
the following techniques:

Review of maps and drawings supplied by HPA
Interviewing personnel currently or formerly employed at HPA

• Geophysical magnetic survey
• Sampling of tank contents
• Laboratory analysis of contents.

3.2 REVIEW OF MAPS AND INTERVIEWS

A review of the maps and drawings supplied by WESTDIV NAVFACENGCOM (Western
Division Naval Facilities Engineering Command) was undertaken prior to comple

tion of the Work Plan. A list of these drawings is included in the references
for this report.

Interviews with HPA personnel were conducted at this time and continued during

the field investigation. Results of both activities generated a list of sites
that were further investigated with geophysical instruments.

3.3 GEOPHYSICAL SURVEYS

Prior to field sampling, and after review of available documents, a geo
physical survey was performed around suspected tank locations. Equipment used
included both flux-gate and proton-precession magnetometers. The results
obtained from this survey are included in Appendix A as the Geophysical Report

dated November 1988.

3.3.1 Survey Methods
The geophysical study used magnetometers to delineate subsurface locations and

orientations of tanks and pipelines extending from the tanks. At most of the
sites, the tank locations could be visually determined from tank manways and

shutoff valves associated with each tank. In these instances, the flux-gate
:==> magnetometer was used to determine tank orientation and pipes extending from

the tank by scanning the area around the tank valves until the tank boundary
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~ was identified. To detect the location and direction of associated subsurface

piping, the area around the perimeter of the tank was also scanned using a
proton-precession magnetometer which can detect buried metal much deeper than

the flux-gate unit.

Where suspected tank locations were unknown, the flux-gate magnetometer was
used to trace the vent pipes back to the tank. If the tank could not be

located, the entire area was scanned with the flux-gate magnetometer.

Once the tanks and associated pipes were identified, red paint was sprayed on

the ground surface identifying the outline of the subsurface structures. In

areas where tank boundaries were uncertain, the painted lines were dashed,
indicating the approximate location.

3.3.2 Survey Results

Exact tank boundaries could not be identified with confidence at all sites.
Geophysical instruments or field observations provided reasonably accurate

~ locations of tanks near Buildings 813, 810, 709, 253, 251, and 304. A fifth
tank was identified at Building 709 during the survey. At sites near

Buildings 270 and 435, the boundaries could only be approximated, because of
the interference caused by abundant metal near the sites, or because the tanks

were buried too deep for the magnetometers used. At the remaining sites, near
BUildings 203 and 205, the tanks or tank boundaries could not be located with

any confidence for similar reasons. The exact location of the tank at
Building 500 was determined using a backhoe (see Section 3.4.1).

The tanks originally thought to be located near Buildings 116, 118, the second
tank at 251 and one of the two steel tanks at 203 could not be identified by a
geophysical survey. A site inspection of the three building areas (116, 118,

and 251) revealed no evidence of existing USTs; e.g., an absence of vent
pipes, full spouts, manways or other surface features associated with buried

tanks. Subsequent to these site inspections and a meeting with HPA
representatives, these suspected tanks were removed from the program.

~ Site-by-site results of the geophysical survey are included in Appendix A.

Individual site maps showing locations of tanks, soil gas survey points, and

soil borings are included in Figures 4-1 through 4-12.
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o
3.4 TANK CONTENTS SAMPLING

3.4.1 Sampling Methodology
Each tank was sampled for free or floating product. This was accomplished by

the use of a clear, acrylic bailer. When possible, the amount and type of
free product present in the tank was determined. The depth to the bottom of

the tank was also measured. Samples from similar tanks in a particular tank
group were composited when liquid contents of these tanks appeared to be

similar. Criteria for compositing samples included color, odor and apparent

viscosity when viewed in a clear, acrylic bailer at each site. Tank S-508 was

sampled after it was exposed using a backhoe because the fill pipe was
constructed with two gO-degree turns which prevented access by the bailer.

Table 3-1 indicates the capacity and indicated use of the tanks identified for
this investigation.

Samples were transferred to approved containers (as listed in Table 3-2). All

~ sample containers were newly purchased in accordance with EPA Superfund Sample
Container Repository protocols. Each container was labeled (including infor

mation on sampling date and time, name of collector, analytical method to be
used, sample location, a unique sample number, and sample matrix) and sealed

with tamper-resistant custody tape. Samples were immediately placed into
insulated shipping containers cooled with ice to 4°C. All samples were trans

ported, under proper chain-of-custody procedures, to the laboratory within 24
hours. All sampling equipment was cleaned prior to sampling and between each

sample location. The procedure used for decontamination included:

• Brush scrub with low alkaline, non-phosphate detergent solution
• Rinse with deionized water

Double rinse with ASTM Type 2/HPLC water.

A total of 17 samples were collected and sent to the laboratory for analysis.

3.4.2 Laboratory Analysis of Contents
Samples of tank contents were sent to the IT Cerritos laboratory for analysis

<=) for characterization of volatile organic compounds using EPA Method 8240.

Samples were also analyzed for low boiling point and high boiling point hydro-
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c=J carbons, using a modified EPA Method 8015 with detection limits included in

Table 3-3. Table 3-4 shows analytical results for all tanks sampled. The
table also lists the predominant product interpreted by field observations and

analytical IIfingerprinting. 1I In 10 of the samples collected, the concentra
tion of product exceeded analytical capabilities. Field observations indi

cated almost pure product.

Cj

o
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o TABLE 3-1
UNDERGROUND TANKS AT
HUNTERS POINT ANNEX

CAPACITIES AND INDICATED USE

GALLONS1 NUMBER OF LOCATIONS
TANK NO. LOCATION CONTENTS TYPE SOIL GAS SOIL BORINGS

S-001 Bldg. 253 3,000 Gasoline Steel }
S-002 Bldg. 253 3,000 Gasoline Steel } 8
S-003 Bldg. 253 3,000 Gasoline Steel } total
S-004 Bldg. 253 3,000 Gasoline Steel }

S-209 Bldg. 203 210,000 Fue 1 Oil Concrete 1
S-212 Bldg. 203 4,500 Gasoline Steel 2 1
S-213 Bldg. 203 35,000 Treated Water Concrete 2

S-214 Bldg. 205 21,924 Fue 1 Oil Steel 0 1

S-215 Bldg. 270 25,320 Paint Thinner Steel 4

S-251 Bldg. 251 750 Solvent Steel 3

C)304 Bldg. 304 6,880 Gasoline Steel 2
5-305 Bldg. 304 6,880 Gasoline Steel 2

S-435(1) Bldg. 435 750 Mixed - Steel 2
S-435(2) Bldg. 435 750 Solvent & Steel 2

Gasoline

S-508 Bldg. 500 750 Fuel Oil Steel 0 2

S-711 Bldg. 709 5,000 Gasoline Steel }
S-712 Bldg. 709 5,000 Gasoline Steel } 6
S-713 Bldg. 709 5,000 Gasoline Steel } total
S-714 Bldg. 709 5,000 Diesel Steel }
S-715 Bldg. 709 500 Waste Oil Steel 2

S-801 Bldg. 810 10,800 Diesel Steel 0 2
S-802 Bldg. 810 6,880 Fresh Water/ Steel 0 2

Diesel

S-812 Bldg. 813 10,000 Fue 1 Oil Steel 0 2

TOTALS 33 13

1

~lpacity data based on information supplied to IT by WESTDIV.

(1) Denotes individual tank within a tank group.
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o TABLE 3-1A
UNDERGROUND TANKS AT
HUNTERS POINT ANNEX

DEPTH TO AMOUNT OF MATERIAL OF TANK
TANK NO. BUILDING NO. TANK BOnOM LIQUID CONSTRUCTION CAPACITY
5-001 253 7 FT. 6 IN DRY 5TEEL 3,000 GAL

5-002 253 7 FT. 6 IN 2 INCHES STEEL 3,000 GAL
5-003 253 7 FT. 6 IN DRY STEEL 3,000 GAL
5-004 253 7 FT. 6 IN 2 INCHES STEEL 3,000 GAL
5-209 203 UNKNOWN NEARLY FULL CONCRETE 210,000 GAL

5-212 203 7 FT. 6 IN UNKNOWN STEEL 4,500 GAL
5-213 203 UNKNOWN NEARLY FULL CONCRETE 35,000 GAL

5-214 205 UNKNOWN UNKNOWN STEEL 21,924 GAL
5-215 270 UNKNOWN UNKNOWN STEEL 25,320 GAL

5-251 251 6 FT. 2 IN 3 FT. 10 IN STEEL 750 GAL
5-304 304 7FT.6IN 2 INCHES STEEL 6,880 GAL

('5-305 304 7 FT. 6 IN 2 INCHES STEEL 6,880 GAL
"-.)5_435 (1) 435 7 FT. 3 FT. 8 IN STEEL 750 GAL

5-435 (2) 435 7 FT. 3 FT. 8 IN STEEL 750 GAL
5-508 500 UNKNOWN UNKNOWN STEEL 750 GAL

5-711 709 11 FT. 6 IN 1 INCH STEEL 5,000 GAL
5-712 709 11 FT. 6 IN 3 FEET STEEL 5,000 GAL

S-713 709 11 FT. 6 IN 3 INCHE5 STEEL 5,000 GAL
5-714 709 11 FT. 6 IN 3 FT. 10 IN STEEL 5,000 GAL

5-715 709 8 FT. 1 FOOT STEEL 500 GAL
5-801 810 14 FT. 2 IN 2 FT. 6 IN STEEL 10,880 GAL

5-802 810 13 FEET 1 FT. 10 IN STEEL 6,880 GAL

5-812 813 12 FT. 3 IN 4 FT. 10 IN STEEL 10,000 GAL

o
Amount of floating product vs lIaqueousll was not determined.
Dates of tank installation and usage not available.
Tank assumed to be 3 feet below surface.
Physical dimension of tanks not available.
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0 TABLE 3-2
SAMPLE CONTAINERS, PRESERVATIVES,

AND HOLDING TIMES

SAMPLE
ANALYSIS TYPE CONTAINER PRESERVATIVE

Volatile Water 2-40 mL amber glass Cool to 4°C
Organic vials Teflon-backed add 2 drops
Compounds septum 1:1 HCl

No head space

Soi 1 Brass sleeve or Cool to 4°C
250 mL glass jar

Total Water 2-40 mL vials Cool to 4°C
Petroleum Teflon-backed septum add 2 drops
Hydrocarbons - No head space 1:1 HCl
Volatiles

Soi 1 1 sleeve, brass Cool to 4°C

T---a1 Water 2-40 mL vials Cool to 4°C
k.Jroleum Teflon-backed septum add 2 drops
Hydrocarbons - No head space 1:1 HCl
Semi & Non
Volatile Soil 1 sleeve, brass Cool to 4°C

HOLD ING TIME

14 days

14 days

14 days

14 days

14 days to
extract; analysis
withi n 40 days

14 days to
extract; analysis
withi n 40 days

Tetraethyl
lead

Ethylene
dibromide

Water

Soil

Water

Soil

1 L poly

1 sleeve, lexan

2-40 mL vials
Teflon-backed septum
No head space

brass sleeve

Cool to 4°C
add 2 drops
1:1 HCl

14 days

14 days

14 days

14 days

Reference: Project Plan for Underground Tank Investigation at Naval Station Treasure
Island, Hunters Point Annex, San Francisco, California. Volume III: Quality Assurance/
Quality Control Plan.

o
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o TABLE 3-3
ANALYTICAL DETECTION LIMITSa9b

o

PARAMETER

Total Petroleum
Hydrocarbons

Volatile Organics

METHOD LOWeWATERc METHOD LOWe SOIL/SEDIMENTd
NO. NO.

MODIFIED 0.5 (mg/L) MODIFIED 10.0 (mg/kg)
EPA 8015 EPA 8015

EPA 8240 5.0 or NA NA
10.0 (wg/l)f

See laboratory reports 9

o

a Specific detection limits are highly matrix dependent. The detection limits
listed herein are provided for guidance and may not always be achievable.
See laboratory reports 9 Appendix 0, for actual limits.

b Detection limits listed for soil/sediment are based on wet weight. The
detection limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis 9 as required by the contract, will be higher.

c Medium Water Contract Required Detection Limits (CRDL) for Volatile
Target Compounds List (TCl) Compounds are 100 times the individual Low Water
CRDl.

d Medium Soil/Sediment Contract Required Detection Limits (CRDL) for Volatile
TCl Compounds are 100 times the individual Low Soil/Sediment CRDL.

e ClP Definition, <10 ppm of target compound.

f Detection limit dependent on specific compound.
Appendix 0, for actual limits.
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TABLE 3-4

TANK CONTENTS SAMPLING RESULTS

EPA 8240
SAMPLE LOCATION OF SAMPLE
NUMBER BLDG / TANK

PRODUCT
DESCRIPTION

RESULTS OF ANALYSES
MODIFIED
EPA 8015

HPA-15 205/5-214
HPA-16 253/S-001, S-002,

S-003, and 5-004
HPA-26* 500/5-508

HPA-1
HPA-2
HPA-3
HPA-4

HPA-5

HPA-6
HPA-7

HPA-8

o
HPA-9
HPA-lO

HPA-ll
HPA-12
HPA-13

HPA-14

813/S-812
81O/S-801
810/S-802
709/S-715

709/S-711
S-712, S-713

709/5-714
435/S-435(1)

435/S-435(2)

203/5-209
203/5-213

203/S-212
304/5-304,S-305
270/5-215

251/S-251

Fue 1 Oil
Diesel
Diesel/Water
Mixed Wastes
(Waste Oil)

Gasoline

Diesel
Mixed -
Solvent &Gasoline

Mixed -
Solvent &Gasoline

Fuel Oil
Treated Water

Gasoline
Gasoline
Solvent

501vent

Fuel Oil
Gasoline

Diesel

760,000
>950,000
860,000

NO

400,000

560,000
3.5

120

940,000
NO

640,000
66
NO

40

950,000
410,000

46,000

1500 Methylene
Chloride

1800 Acetone
700 Benzene

2100 Toluene

1300 Methy1ene
Chloride

4700 Benzene
15,000 Toluene

640 Ethyl benzene
18,000 Xylenes
440 Methylene

Chloride
3500 Xylenes

7 Methylene
Chloride

8 Toluene
20 Xylenes

12 Methylene
Chloride

29 Acetone
7 Chloroform

40 Toluene
10 Ethyl benzene

340 Xylenes
130 Methylene

Chloride
130 Acetone
450 Toluene

2300 Xylenes

c=5 The sample labels 17 through 25 were damaged and not used. No samples (17 to 25)
were taken.

(I) Denotes individual tank within a tank group.
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4.0 TASK 4 ACTIVITIES AND RESULTS

4.1 PURPOSE AND OBJECTIVE

The purpose of Task 4 was to identify those tanks which were currently leaking
or which had leaked in the past. Leakage was detected using the following
techniques:

• Soil gas surveys
• Soil borings and sampling
• Laboratory analysis of soil samples.

4.2 SOIL GAS SURVEYS
Soil gas surveys were conducted for all tanks or tank groups containing vola

tile compounds (gasoline, paint thinner) and their associated piping. Soils
and backfill associated with tanks containing nonvolatile compounds (i.e.,

fuel oil and diesel) were sampled using a drilling rig and California modified
split-spoon sampler. r,

,I

I

[) Samples for soil gas were taken above ground water

be accurately sampled under saturated conditions.
were determined by the initial literature and data

driven at each site.

level since soil gas cannot

The ground water conditions
review, or from a test hole

A PHOTOVAC TIP I (TIP) instrument was used for the soil gas survey. The
number of sampling points surveyed varied from three points for each isolated

tank to eight points for a group of four tanks. Actual sampling point loca
tions for a given tank or tank group were influenced by constraints imposed by

adjacent structures and utilities.

Site maps shown in Figures 4-1, 4-3B, 4-5, 4-6, 4-7, 4-8, and 4-10 include the
position of tanks and piping (as ascertained through drawings and the geo

physical surveys) and the positions of soil gas survey points taken at each
site.

4.2.1 Methodology of Soil Gas Surveys
Sampling of volatile organic compounds (VOC) was accomplished by driving a
3/8-inch~diameter steel rod into the ground to depths ranging from five to
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~ ten feet. The steel rod was then removed and a sampling probe (a perforated,

1/4-inch-stain1ess-stee1 tUbe) was inserted into the resulting hole. The
annular space between the probe and the ground perforation was sealed. A
Teflon~ tube connected the top of the buried probe to a mechanical vacuum pump
which was used to withdraw the soil gas.

Soil gas samples were collected and analyzed with a Photovac, photoionization

detector for total ionizables present. The TIP measures total ionizable
compounds relative to an isobuty1ene standard and has an equipment resolution

of 1.0 ppm. Where TIP measurements were greater than ambient background
levels, a soil gas sample was collected in a Tedlar'" bag for analysis by a gas

chromatograph (GC). The GC analysis was conducted to quantify the following
compounds: 1,1-DCE; 1,1-DCA; cis-DCE; 1,1,1-TCA; TCE; 1,1,2-TCA; benzene;

toluene; m-xylene; and o-xylene.

After each reading, the TIP was thoroughly aerated until its decontamination
was complete, as defined by achieving either zero or ambient background

~ levels. The steel driving rod, perforated sampling probe and teflon tUbing
were decontaminated between each site using the following procedures.

• Brush scrub with low alkaline, non-phosphate detergent solution
• Rinse with deionized water
• Double rinse with ASTM Type 2/HPLC water.

4.2.2 Results of Soil Gas Surveys

Detection results of the soil gas surveys are listed in Table 4-1. Contami
nants were detected in the backfill adjacent to all tanks that were surveyed.

Appendix B includes the raw data generated from the survey. This data
includes all soil gas TIP results and gas chromatograph data.

4.3 SOIL SAMPLING
Borings were drilled around those tanks identified as containing nonvolatile
compounds during Task 3. The purpose of this activity was to obtain in situ

samples of soil near the tanks for laboratory analysis and to determine if the
tanks had leaked.o
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~ With one exception, two or four borings were done around each tank or group of

tanks, respectively. Two borings allowed a sample to be taken from each end
of the tank. For larger clusters, four borings allowed samples to be taken

from each corner. Spreading samples in this manner improved the chances of
intercepting migration routes of leaking effluent. The one exception was

Tank S-214 near Building 205, where only one boring was done due to the
confined access, a large number of buried utilities or metal objects and a

concrete slab underlying the asphalt at the west end of the tank.

4.3.1 Drilling Method
For Task 4, drilling was restricted to shallow borings to collect soil samples

for laboratory analysis and to obtain a detailed lithologic evaluation
(logging) of soil surrounding the tanks.

A geologist under.direct supervision of a California registered geologist

visually logged each drill hole using cored samples and drill cuttings.
Lithologic logs were prepared using the Unified Soil Classification System.

~ The logs appear in Appendix C of this report.

Because of the relatively shallow soil sample requirements for this investiga
tion, the hollow-stem auger (eight-inch outside diameter) drilling technique

was used. All soil borings done during this phase were backfilled to the
surface with cement grout containing 5 percent bentonite. A concrete "cap ll of

eight to twelve inches was placed immediately below grade in traffic areas
after the cement grout had settled for 24 hours.

Soil brought to the surface from shallow auger borings, after sampling, were
shoveled into DOT 17-H drums and sealed for local transportation and stored in
the designated WESTDIV Hazardous Material Storage facility at Hunters Point.

All drilling equipment, including augers, drill bit, sampling hammer, cables,
and tools, were decontaminated prior to drilling and between each borehole.

Decontamination was as follows:

o
• Steam clean with direct spray from a steam cleaner
• Brush scrub with low alkaline, non-phosphate detergent solution
• Rinse with deionized water
• Double rinse with ASTM Type 2/HPLC water.
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o
Site maps showing locations of tanks with associated piping and borings are
included as Figures 4-2, 4-3A, 4-3C, 4-4, 4-9, 4-11 and 4-12.

4.3.2 Soil Sampling Methodology

Samples were taken from shallow borings drilled at locations near those tanks
containing nonvolatile compounds. No soil samples were taken in the saturated

zone. Exact boring locations were determined on the basis of proximity of
adjacent structures and buried utilities. Soil sampling attempts were made at

locations near the middle of the tank or immediately above encountered ground
water, which varied from 5 to 12 feet below ground surface. The soil samples

were collected at a minimum of five-foot intervals. Where the first boring at
a site encountered ground water above ten feet, subsequent borings on that

site were sampled at closer intervals.

o

o

Soil samples were collected using a two-inch-diameter California modified
split-spoon sampler. The sampler was lined with three six-inch-long decon

taminated brass tUbes. The sampler was driven into the bottom of the boring
at the selected depth using the hydraulic force of the drilling rig or with a

140-lb slide hammer. After sampling, the tUbes were extracted and one of the
lower tubes selected for analysis. Where contamination of the soil was appar
ent (i.e., staining, odor or free phase product), the sample which appeared
most contaminated was selected. The selected tube was capped (with a Teflon~

lined plastic cap), labeled. se~led at both ends with duct tape. and placed in
a Ziploc® bag. The bag was then placed in an ice chest chilled to 4 degrees C

with double-bagged ice cubes.

For all sampling equipment cleaned prior to sampling and between each sampling
attempt. the procedure for decontamination was as follows:

• Sample Sleeves

- Each sleeve was steamed cleaned both inside and out.

- Each sleeve was completely scrubbed with a brush using a low alka
line. nonphosphate detergent solution.

- Each sleeve was thoroughly rinsed with deionized water.
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o - The inside of each sleeve was rinsed with deionized water.

A final ASTM Type 2/HPLC water rinse was applied to each sleeve.

- The sleeves were air-dried.

- Each set of three sleeves was stored in an individual polyethylene
plastic bag to minimize atmospheric contamination.

• Core Barrel and Nose Piece

The inside surface of the core barrel and nose piece were scrubbed
with a brush using a low alkaline, nonphosphate detergent solution.

The nose piece was given a final rinse using ASTM Type ?/HPLC
water.

The equipment was thoroughly rinsed with deionized water and air
dried.

One sample from each soil boring was selected to be analyzed-for semi-volatile
and high boiling point hydrocarbons using modified EPA Method 8015. __
Laboratory analyses were performed according to tank contents as listed in the

~ Statement of Work and confirmed by field observation. Analytical methods are
listed in Table 4-2; analytical detection limits in Table 4-3; and sample

containers, preservatives, and holding times in Table 3-2.

Soil samples were shipped to the IT laboratory in Cerritos, California, for
chemical analysis in sealed, insulated containers cooled with ice to 4° C.

Chain-of-Custody and Request-far-Analysis procedures were followed in
accordance with Volume III: Quality Assurance/Quality Control Plan, of the

four volume Project Plan.

4.3.3 Results of Soil Sampling
Detection results of the-laboratory analyses are summarized in Table 4-4.

Five of the six tank sites sampled indicated at least some contamination by
compounds similar to those known to be in tanks in the soil adjacent to the

tanks. Observations made in the field during drilling operations also suggest
contamination has occurred. The observations included soil staining, strong

petroleum odors in the soil, and floating free product on the ground water
.~ surface. These observations are noted on the drilling logs in Appendix C.
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~ The complete laboratory reports for the samples are included in Appendix D.

These reports also include Quality Assurance blank and matrix spike samples.

The laboratory sample and field observations for tank 5-812, near BUilding
813, gave no indication of contamination.

o

o
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TABLE 4-1

SUMMARY TABLE OF SOIL ORGANIC VAPOR SURVEY RESULTS

BUILDING LOCATION: TANK NUMBER(S): CONTENTS:
253 S-001 Gasol ine

S-002
S-003
S-004

SAMPLE
LOCATION , ,1-DCE ',l-DCA CIS-DCE l,l,l-TCA BENZENE TCE 1,I,2-TCA TOLUENE m- AND p-XYLENE a-XYLENE

ASl 11,850 10,310,000 2,220,500 23,525,000 353,700 1,442,500 2,247,500 233,050 «32,500) 45,590
ND

AS2 NO 7,280 2,053 19,328 819 2,257 37,524 130 481 ND

+=' AS3 NO 1,352 222 NO 131 1,231 NO 169 131 NO
I

-..J

AS4 ND , ,238 566 4,470 181 212 6,869 172 39 ND

AS5 NO NO ND NO ND 106 ND 97 57 62

AS6 8,518 979,200 97,416 128,410 25,376 170,526 «60,600) 89,914 5,526 «5,200)
ND ND

AS7 13,520 1,305,600 141,696 478,720 38,064 772,633 «60,600) 1,113,929 208,464 174,720
NO

AS8 4,960 2,040,000 387,500 2,288,000 91,500 179,500 151,500 71,500 65,500 «13,000)
NO

Notes: 1) AI I resu Its reported in parts per b i I I ion (ppb).
2) NO = not detected for detection I imit of 10 ppb.
3\ (<l indicates the detection I imit was inflated due to high concentrations of other sample gas compoundS.
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TABLE 4-1

SUMMARY TABLE OF SOIL ORGANIC VAPOR SURVEY RESULTS
(CONTINUED)

o

BUILDING LOCATION: TANK NUMBER(S): CONTENTS:
203 S-212 Gasol ine

SAMPLE
LOCATION l,l-DCE I,I-DCA CIS-DCE 1,I,l-TCA BENZENE TCE I, I ,2-TCA TOLUENE m- AND p-XYLENE o-XYLENE

ASI ND 600 55 ND 43 139 5,252 ND 390 259

AS2 223 NO 635 7,603 254 294 NO 624 808 250

~
I

00 BUILDING LOCATION: TANK NUMBER(S): CONTENTS:
270 S-215 Paint Thinner

SAMPLE
LOCATION l,I-DCE l,I-DCA CIS-DCE 1,I,I-TCA BENZENE TCE l,l,2-TCA TOLUENE m- AND p-XYLENE o-XYLENE

ASI NO NO NO NO NO NO NO NO 63 NO

AS2 NO NO ND ND NO 2,678 313 NO NO NO

AS3 NO NO NO NO NO NO NO NO 39 NO

AS4 ND NO NO NO ND NO ND ND 53 48

Notes: 1) All results reported in parts per billion (ppb).
2) NO = not detected for detect ion lim it of 10 ppb.
3) «) indicates the detection I imit was inflated due to high concentrations of other sample gas compounds.
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TABLE 4-1

SUMMARY TABLE OF SOIL ORGANIC VAPOR SURVEY RESULTS
(CONTINUED)

o

BUILDING LOCATION: TANK NUMBER(S): CONTENTS:
251 S-251 Solvent

SAMPLE
LOCATION 1,1-DCE 1,I-DCA CIS-DCE 1,1,I-TCA BENZENE TCE 1,1,2-TCA TOLUENE m- AND p-XYLENE a-XYLENE

AS1 ND 68 ND ND 19 ND 2,068 ND 242 133

AS2 ND ND ND ND ND 19 1,254 ND 183 146

AS3 ND ND ND NO NO NO ND NO 44 29

.p-
I BUILDING LOCATION: TANK NUMBER(S): CONTENTS:\0

304 S-304 Gasol ine
S-305

SAMPLE
LOCATION 1,1-0CE 1,1-DCA CIS-DCE 1,1,I-TCA BENZENE TCE 1,1,2-TCA TOLUENE m- AND p-XYLENE a-XYLENE

ASI «11,250) 1,370,500 156,600 1,712,700 «15,000) 172,320 1,575,200 20,525 «32,500) «32,000)
NO NO ND ND

AS2 «11,250) 2,274,500 349,548 3,168,000 93,105 212,500 «378,750) 246,582 86,400 «32,500)
NO NO ND

AS3 ND 29,592 6,288 137,360 3,120 4,112 208,240 3,033 4,120 ND

AS4 8,752 1,586,400 455,840 2,593,600 98,960 311,200 4,592,800 55,200 196,992 68,408

Notes: 1) All results reported in parts per bi II ion (ppb).
2) NO = not detected for detection lim i t af 10 ppb.
3) « ) indicates the detection limit was inflated due to high concentrations of other sample gas compounds.
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TABLE 4-1

SUMMARY TABLE OF SOIL ORGANIC VAPOR SURVEY RESULT5
(CONTINUED)

o

BUILDING LOCATION: TANK NUMBER(5): CONTENTS:
435 5-435(1) Mixed Solvents

5-435(2) and Gaso line

SAMPLE
LOCATION 1.'-DCE 1, I-DCA CIS-DCE 1,1,1-TCA BENZENE TeE 1,1,2-TCA TOLUENE m- AND p-XYLENE a-XYLENE

AS1 ND 211 ND ND 25 28 3,731 63 368 250

AS2 ND 24,176 5,576 ND 4,076 31,856 ND ND 811 378

AS3 ND 380 28 ND 53 ND 1,100 ND 47 62

.I:'- AS4 ND 6,320 1,689 12,764 624 1,356 18,088 410 490 NOI
~

0

Notes: 1) All results reported in parts per billion (ppb).
2) NO = not detected for detection I imit of 10 ppb.
3) IC) indicates the detection limit was inflated due to high concentrations of other sample gas compounds.
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TABLE 4-1

SUMMARY TABLE OF SOIL ORGANIC VAPOR SURVEY RESULTS
(CONTINUED)

()

BUILDING LOCATION:
709

TANK NUMBER(S);
S-711
S-712
S-713
S-714
S-715

CONTENTS;
Gasol i ne
Gasol i ne
Gasol i ne
Diesel
Mixed Wastes

SAMPL~

LOCATION 1,I-DCE 1,I-DCA CIS-DCE 1,1,1-TCA BENZENE TCE 1,1,2-TCA TOLUENE m- AND p-XYLENE a-XYLENE

ASI ND 6,409 1,042 12,046 1,825 3,056 13,248 2,994 1,152 2\6

AS2 11,012 1,432,280 154,216 1,521,600 25,000 115,656 1,059,840 ND 3,329 fJD

.p.. AS3 « 11,250) 38,760,000 2,472 ,300 35,376,000 646,600 «26,250) «378,750) 820,640 «32,500) 91,000
I,.... ND ND ND ND,....

AS4 253,500 17,085,000 1,383,750 18,920,000 228,750 1,029,000 «716,879) 178,400 202,000 «81,250)
ND ND

AS5 2,488 284,960 16,096 251,280 3,242 21,252 «3,030) 3,700 556 122
ND

AS6 ND 1,300 57 1,150 ND 87 4,771 ND 299 ND

AS7 ND 640 204 2,851 267 620 8,652 220 484 ND

AS8 ND 542 42 787 133 570 4,852 136 524 111.0

Notes: 1) All results reported in parts per bi II ion (ppb) •
2) ND = not detected for detection I imit of 10 ppb.
3) ( <) indicates the detection lim i twas inflated due to high concentrations of other sample gas compounds.
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o

TABLE 4-2
.ANALYTICAL METHODS

PARAMETER

Total Petroleum
Hydrocarbons - Low Boiling Point/Gasoline+/
BTX &E

Total Petroleum
Hydrocarbons - Semi Volatile and
High Boiling Point/Diesel

Total Petroleu2
Hydrocarbons

METHOD NUMBER
WATER SOIL

DHS METHOD 1 DHS METHOD 1

EPA 8015 EPA 8015

EPA 418.1

o 1 Leaking Underground Fuel Tank (LUFT) Field Manual, December 1987,
Appendix B.

2 Performed on samples HPA-38 and HPA-39.

4-12
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o TABLE 4-3

ANALTYCIAL DETECTION LIMITS
VOLATILE ORGANIC COMPOUNDS

EPA METHOD 8240
PAGE 1 OF 2

DETECTION LIMITSa,b

LOWe LOWe
WATERc SO IL/SED IMENTd

PARAMETER CAS NUMBER ug/L ug/Kg

Chloromethane 74-87-3 10 10
Bromomethane 74-83-9 10 10
Vinyl chloride 75-01-4 10 10
Chloroethane 75-00-3 10 10
Methylene chloride 75-09-2 5 5

Acetone 67-64-1 10 10
Carbon disulfide 75-15-0 5 5

0 1,I-Dichloroethene 75-35-4 5 5
1,I-Dichloroethane 75-35-3 5 5
trans-l,2-Dichloroethene 156-60-5 5 5

Chloroform 67-66-3 5 5
1,2-Dichloroethane 107-06-2 5 5
2-Butanone 78-93-3 10 10
1,1,I-Trichloroethane 71-55-6 5 5
Carbon tetrachloride 56-23-5 5 5

Vinyl acetate 108-05-4 10 10
Bromodichloromethane 75-27-4 5 5
1,1,2,2-Tetrachloroethane 79-34-5 5 5
1,2-Dichloropropane 78-87-5 5 5
trans-l,3-Dichloropropene 10061-02-6 5 5

Trichloroethene 79-01-6 5 5
Dibromochloromethane 124-48-1 5 5
1,1,2-Trichloroethane 79-00-5 5 5
Benzene 71-43-2 5 5
cis-l,3-Dichloropropene 10061-01-5 5 5

Bromoform 75-25-2 5 5
2-Hexanone 591-78-6 10 10
4-Methyl-2-pentanone 108-10-1 10 10

0
Tetrachloroethene 127-18-4 5 5

4 13
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PARAMETER

Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total xylenes

TABLE 4-3

ANALYTICAL DETECTION LIMITS
VOLATILE ORGANIC COMPOUNDS

(continued)
PAGE 2 OF 2

LOWe
WATERc

CAS NUMBER ug/L

108-88-3 5
108-90-7 5
100-41-4 5
100-42-5 5

1330-20-7 5

DETECTION LIMITSa,b

LOWe
SOIL/SEDIMENTd

ug/Kg

5
5
5
5
5

o

aSpecific detection limits are highly matrix dependent. The detection limits
listed herein are provided for guidance and may not always be achievable.
CLP Scope of Work 785.

bDetection limits listed for soil/sediment are based on wet weight. The
detection limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis, as required by the contract, will be higher.

cMedium Water Contract Required Detection Limits (CRDL) for Volatile TCL
Compounds are 100 times the individual Low Water CRDL.

dMedium Soil/Sediment Contract Required Detection Limits (CRDL) for Volatile
TCL Compounds are 100 times the individual Low Soil/Sediment CRDL.

eCLP Definition, < 10 ppm of target compound.

Reference: EPA Contract Laboratory Program (CLP), July 1987
Contract Required Detection Limits (CRDL)

4-14
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o TABLE 4-4
RESULTS OF SOIL SAMPLING

TOTAL PETROLEUM SAMPLE
SAMPLE SITE TANK SUSPECTED HYDROCARBONS BORING &
NUMBER (BUILDING) NUMBERS PRODUCT DETECTED (PPM) DEPTH (FT)
HPA-27 500 S-508 Fuel Oil 90 508(1) @4.5
HPA-28 NO 508(2) @6.0

HPA-29 205 S-214 Fuel oil 650 214(1) @ 5.0

HPA-30 810 S-801 + Diesel NO 801 (1) @ 5.0
HPA-31 S-802 160 801(1) @8.0
HPA-32 NO 801(2) @ 5.0
HPA-33 NO 801(2) @8.0
HPA-34 NO 801(3) @ 5.0
HPA-35 NO 801(4) @ 5.0
HPA-36 NO 801(4) @8.5

HPA-37 813 S-812 Fuel Oil 812(1)a
NO 812(2) @ 3.5

0 HPA-38 203 S-209 Fuel Oil 120 209(1) @ 5.0
HPA-39 4 209(2) @ 5.0
HPA-40 NO 209(2) @6.5

HPA-41 203 S-213 Treated Water 213(1)b
NO 213(2) @ 5.0

NO = Not Detected

aSamp1e from boring 812(1) was not attempted as shallow ground water was encountered
before planned sampling depth.

bSample from boring 213(1) was attempted but not recovered.

(1) Denotes number of soil boring at the location.

C)

4 15
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o 5.0 CONCLUSIONS

Based on evidence collected by the soil gas surveys, laboratory analysis of
soil samples, and field observations, it appears that all but one tank from
the list in Table 3-1 has leaked. The one possible exception is Tank 5-812 in
the parking lot of Building 813. If it is assumed that the tanks are leaking
or have leaked, then immediate removal or other interim actions (removal of
tank contents) should be considered by WESTDIV.

Not all tank content samples were analyzed for chlorinated hydrocarbons
because the presence of nearly pure product prohibited the laboratory from
analyzing the sample using established protocol.

Interpretation of laboratory analysis suggests contaminant products are
composed of gasoline, diesel, fuel oil, motor oil, and chemical solvents
distributed over the different sites. A site by site interpretation of Tasks
3 and 4 results are included below. During the soil gas survey, the presence

~ of chlorinated hydrocarbons was detected at every site in varying levels.
This data indicates that there are sites separate from the underground tank
sites that are acting as a source for the chlorinated hydrocarbons.

5.1 SITE SPECIFIC CONCLUSIONS
This section details site by site interpretation of Tasks 3 and 4 results.

5.1.1 BUilding 253 (Four 3,000 gallon; steel; gasoline USTs)
Building 253 is the site of four steel tanks (5-001, 5-002, 5-003, and
5-004). The contents of all four tanks were identified by field observations
as gasoline. Laboratory analysis results of 410,000 ppm of Total Petroleum
Hydrocarbons (TPH) indicates a significant concentration of product.

Soil gas samples taken near the tanks revealed concentrations of benzene,
toluene and xylenes (with four measurements in excess of 100 ppm). Gas
chromatograph readings were noted by the operating chemist as resembling
gasoline. (In addition, concentrations of TCA, DCE, DCA and TCE were found in

~ the vicinity of the tank. The source of this contamination was not
conclusively identified during this project.)

5-1
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o
Based on the evidence of concentrations of compounds in the soil backfill
similar to tank contents it is concluded one or more of these tanks have
leaked.

5.1.2 BUilding 203
This site consists of three tanks (No. S-209, S-212, and S-213) scattered over

a relatively wide area. During the investigation, each tank was considered
separately.

5.1.2.1 Tank No. S-209 (210,000 gallon; concrete; fuel oil UST)

This tank is a large concrete structure. Laboratory analysis of the contents
indicated 940,000 ppm TPH. Visual observations indicated the product is a
heavy fuel oil.

Soil borings drilled near the tank revealed soil saturated with fuel oil and
encountered extensive amounts of free product (fuel oil) floating on the

~ ground water surface. Laboratory analysis of two soil samples taken from
boreholes near this tank indicated TPH contamination of 120 ppm and 4 ppm.

Based on the field and laboratory evidence it is concluded that this tank has
leaked.

5.1.2.2 Tank No. S-212 (4,500 gallon; steel; gasoline UST)
A sample taken of this tank's contents indicated 640,000 ppm of TPH. Field

observations identified the product as gasoline.

Soil gas samples taken near the tank revealed contamination of benzene, tolu
ene, and xylenes (BTX) in the backfill. These chemical compounds are commonly
an indication of the presence of gasoline. (In addition, concentrations of
TCA, DCE, DCA, and TCE were found in the vicinity of the tank. The source of

this contamination was not conclusively identified during this project.)

Based on the evidence of compounds in the soil backfill similar to tanko contents it is concluded that this tank has leaked.

5-2
MA:ENG:4593-5/120689



o

o

o

5.1.2.3 Tank No. 5-213 (35,000 gallon; concrete; treated water UST)

Laboratory analysis of the tank contents indicated low concentrations of
methylene chloride (7 ppb), toluene (8 ppb), and xylenes (20 ppb). Visual

observations of the tank contents suggests the product is predominately
water. A thorough record search failed to determine the source of this

water. A more thorough characterization of the contents should be performed
prior to any transfer of the contents.

50il samples taken near the tank did not reveal any hydrocarbon contamination

above detection limits. No field observations suggesting contamination were
noted.

It is IT's experience that older concrete tanks constructed in nonuniform

backfill usually begin leaking due to differential settlement. Large cracks
in the tank were noted on the exposed surfaces and may be an indication of

cracks below the surface due to the inelastic properties of concrete.
Therefore, it is concluded that this tank is leaking, but the low

concentrations of contaminants in the contents were not above detection limits
in the collected soil samples.

5.1.3 Building 205 (21,924 gallon; steel; fuel oil UST)

This site contains one steel tank (5-214) located at the end of a quay between
dry docks 2 and 3. Tank contents were identified by field observation as fuel

oil. A sample of the contents indicated 950,000 ppb TPH.

A soil sample collected from a borehole near the east end of the tank revealed
650 ppm TPH contamination. Extensive staining from product was noted in the

soil backfill during drilling.

Based on the evidence of high concentrations of hydrocarbon contamination
within the soil backfill of the tank,' it is concluded that the tank has

leaked.

5.1.4 Building 270 (25,320 gallon; steel; paint thinner UST)
A contents sample taken from the single steel tank (5-215) in this site

revealed compounds common to many paint thinning solvents. The compounds
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~ present included acetone (29 ppb), ethyl benzene (10 ppb) and xylenes (340
ppb).

Soil gas samples in the backfill near the tank revealed contamination of
xylenes. In addition, concentrations of TCA and TCE were noted at one sample

point. The source of this contamination was not conclusively identified
during this project. Based on there being xylenes in both the tank and soil

gas samples, it is concluded that this tank has leaked.

5.1.5 Building 251 (750 gallon; steel; solvent U5T)
A sample taken from the single steel tank (5-251) found at this site indicated

the contents to be a solvent agent. The compounds present included acetone
(130 ppb) and xylenes (2300 ppb).

50il gas samples in the backfill near the tank revealed contamination of
xylenes. (In addition, concentrations of DCE, DCA, TCA, and TCE were found in
the vicinity of the tank. The source of this contamination was not

~ conclusively identified during this project.)Based on there being xylenes in
both the tank and soil gas samples, it is concluded that this tank has leaked.

5.1.6 Building 304 (Two 6,880 gallon; steel; gasoline U5Ts)

BUilding 304 is the site of two steel tanks (5-304 and 5-305).
of both tanks was identified by field observation as gasoline.

analysis of the contents indicated 66 ppm TPH.

The contents
Laboratory

Soil gas samples taken near the tanks revealed high concentrations of benzene,
toluene and xylenes. Gas chromatograph readings were noted by the operating
chemist to resemble gasoline. (In addition, concentrations of DCE, DCA, TCA
and TCE were found in the vicinity of the tank. The source of this

contamination was not conclusively identified during this project.)

Based on the evidence of high concentrations of compounds in the soil backfill
similar to tank contents it is concluded that the tank group has leaked.

o
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c=J 5.1.7 BUilding 435 (Two 750 gallon; steel; mixed solvent U5Ts)

Building 435 is the site of two steel tanks [5-435(1) and 5-435(2)1. Labora

tory analysis of the contents of each tank revealed a mixture of low concen

trations (3.5 ppm) TPH and solvent compounds. These results indicate that a

mixture of products have been stored in the tanks at different times. The

contents of each tank included benzene, toluene, ethyl benzene, and xy1enes.

Soil gas samples taken near the tank revealed contamination of benzene, tolu

ene and xy1enes. (In adition, concentrations of DCE, DCA, TCA, and TCE were

found in the vicinity of the tank. The source of this contamination was not
conclusively identified during this project.) Based on this evidence of

similar compounds both in the tank contents and within the soil backfill it is

concluded that this tank group has leaked.

5.1.8 Building 500 (750 gallon; steel; fuel oil U5T)

Laboratory analyses of the contents sample taken from the single steel tank

(S-508) at this site indicated the contents to be high boiling fuel hydro-

~ carbons (46,000 ppm).

A soil sample collected from a borehole near the tank revealed hydrocarbon
contamination at 90 ppm concentration.

Based on the evidence of hydrocarbon contamination in soil backfill near the

tank it is concluded that this tank has leaked.

o

5.1.9 BUilding 709 (Four 5,000 gallon; steel; gasoline/diesel and one 500
gallon; steel; waste oil U5Ts)

This site contains five tanks (5-711, 5-712, 5-713, 5-714, and 5-715). Four

of the tanks are located in one area with the fifth tank approximately 50 feet
to the west. Field observations identified the contents of three tanks in the

tank group as gasoline and one as diesel product. Laboratory analysis results

indicated 400,000 ppm TPH (for the three gasoline tanks) and 560,000 ppm TPH

(for the single diesel tank). The fifth tank appears to be a waste oil

tank. Laboratory analysis of the contents from the single tank indicated

compounds of methylene chloride (1500 ppb), acetone (1800 ppb), benzene (700

ppb), and toluene (2100 ppb).
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50il gas samples taken in the backfill around the tank group revealed
concentrations of benzene, toluene and xylenes (with five measurements of

species in excess of 100 ppm). Five of the chromatograph readings were noted
by the operating chemist as resembling gasoline. 50il gas samples taken in

the backfill of the single tank revealed contamination of xylenes and

toluene. (In addition, concentrations of DCE, DCA, TCA, and TCE were found in
the vicinity of the tank. The source of this contamination was not
conclusively identified during this project.)

Based on the evidence of compounds present in the soil backfill similar to

tank contents, it is concluded that both the tank group and the single tank
have leaked.

5.1.10 Building 810 (One 10,800 gallon; steel; diesel and one 6,880 gallon;
steel; freshwater/diesel U5Ts)

BUilding 810 is the site of two steel tanks (5-801 and 5-802). Contents of
both tanks was identified by field observations as diesel. Laboratoryanaly

sis of the contents indicated 860,000 ppm TPH in Tank 5-802 and over 950,000
ppm TPH in Tank 5-801.

One soil sample collected near to the tanks revealed contamination of 160 ppm

TPH. Laboratory gas chromatograph readings were noted as being similar to a
Diesel No.2 calibration standard. In addition, petroleum odors were noted in
the soil cuttings during drilling operations.

Based on the evidence of laboratory and field data, it is concluded that this
tank group has leaked.

5.1.11 BUilding 813 (10,000 gallon; steel; fuel oil U5T)

Laboratory analysis of the contents taken from the single steel tank (5-812)
at this site indicated the contents to be 760,000 ppm TPH. Field observations

made during sampling identified the contents as diesel product.

o Two soil borings drilled in the backfill around the tank gave no visual indi
cation of escaped product. Laboratory analysis of a soil sample collected in
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the backfill did not indicate any hydrocarbon contamination above detection

limits.

Based on laboratory analysis and field observations, no evidence of tank

leakage was detected.
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6.0 RECOMMENDATIONS FOR CHARACTERIZATION
OF LEAKING TANKS (TASK 6)

6.1 PURPOSE AND OBJECTIVES

The purpose of Task 6 is to define the local ground water gradient and
determine the vertical and horizontal extent of contamination in the ground

water for each tank or tank group. The recommended activities detailed below
represent the minimum quantity of soil borings, monitoring wells, samples,

etc., specified in the Work Plan and RWQCB regulations. Further activities
may be required by the local lead agency or if contamination proves extensive

at any particular site (i.e., contaminants have migrated beyond the tank
excavation and adjacent soils).

Data collected by implementing these recommendations will be presented in a

subsequent technical report (Site Characterization) as part of the same
task. The report will include site specific recommendations and designs for

the removal of all leaking tanks and remediation of contaminated soils and
ground water associated with the tanks.

6.2 GENERAL RECOMMENDATIONS AND RATIONALE

The activities planned to characterize the leaking tank sites are based on the
following:

Project Plan for Underground Tank Investigation, Naval Station
Treasure Island, Hunters Point Annex (IT, September 16, 1988)

• Regional Water Quality Control Board Staff Recommendations for
Initial Evaluation and Investigation of Underground Tanks (RWQCB
Staffs of Regions 1, 2 and 3, June 2, 1988)

• City and County of San Francisco Underground Storage Tank
Regulations.

These documents provide the methodology and rationale of procedures to be

followed during each activity.

Each of the identified tanks or tank groups will be investigated on a site
specific basis. Characterization of each site will involve a combination of

the following activities:
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Soil Gas Surveys - A series of supplemental soil gas sampling points
will be placed around those tanks and tank groups determined to be
leaking volatile organic compounds. The purpose of these additional
sampling points is to estimate the gross extent of the contamination
plume resulting from the tank leaks. The soil gas points will be
placed in a radial pattern extending out from the tank before any
soil sampling or monitoring well construction takes place. Samples
will be analyzed with a portable gas chromatograph in the field to
allow on-site interpretation and any necessary modifications of
prep1anned sampling locations.

• Soil Sampling - Additional soil samples will be taken using a hollow
stem auger drill rig to further define the contamination plume both
horizontally and vertically. Soil borings will be drilled around all
leaking tanks. Some of the borings will extend to depths below the
ground water table to allow for sampling of ground water after the
borings are converted to monitoring wells. Each boring will be
visually logged and soil samples will be recovered on five-foot
intervals to depth of ground water. The drilling methods are out
lined in Section 4.3 of the Sampling and Analysis Plan (Work Plan
Volume II). Details of soil sample collection and handling proce
dures are presented in Section 4.6 of the same volume. All borings
not converted to monitoring wells will be backfilled with a 95
percent portland cement/5 percent bentonite grout. Soil samples will
be analyzed for semi-volatile petroleum hydrocarbons (modified EPA
Method 8015) and volatile organic compounds (EPA Method 8240) at a
minimum.

• Monitoring Wells - To provide for ground water sampling, some of the
soil borings will be converted to monitoring wells. The locations of
monitoring wells are based on the results of previous soil gas
surveys and subsurface sample analyses. The location and depth of
the borings will satisfy the RWQCB guidelines concerning proximity to
the source of leaks and will define the local water table gradient.
Three monitoring wells will be installed at single or paired tank
locations, and four monitoring wells will be installed at tank clus
ters. For sites with more than three wells, only three will be
placed initially. The water will be allowed to equilibrate and a
site relative elevation made to determine ground water flow direc
tion. The remaining wells will then be placed in the downgradient
direction. Planned locations of wells are included with site speci
fic recommendations in following sections.

Ground water from each monitoring well will be sampled only once
during this investigation. However, the monitoring wells will be
constructed according to standard procedures (Section 4.5 of the Work
Plan) and will be left in place to allow for continued sampling
should the Navy in consultation with the regulatory agencies elect to
collect more samples.

Because of the probable saline condition of the ground water, the
wells will be constructed of 4-inch-interna1 diameter Schedule 40
PVC, flush joint threaded casing. In accordance with Staff Recommen
dations for Initial Evaluation and Investigation of Underground Tanks
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established by the Regional Water Quality Control Board (RWQCB), San
Francisco Bay Region, the monitoring well borings will be drilled to
a depth of 20 feet into the uppermost permeable sediments or 5 feet
into bay mud, an organic-rich clay that is expected within 15 feet of
the ground surface over much of the Annex. The monitoring wells will
be screened from approximately 2.5 feet above the highest expected
water table elevation to 2.5 feet below the lowest water table eleva
tions. However, monitoring well screen intervals should not exceed
ten (10) feet unless prior approval is obtained from the DHS.

All wells will be developed 24 hours after installation. Development
will be done by a combination of swabbing and pumping. Methods of
development and documentation are included in Section 4.5.3 of the
Sampling and Analysis Plan.

Ground Water Sampling - Ground water sampling for this investigation
will be limited to one round of sampling of newly installed monitor
ing wells. Each well will first be checked for floating free
product. Sampling of floating free product will not commence until
at least 24 hours after development of the well. If found, floating
free product will be sampled and shipped to an IT laboratory for
analysis. If floating free product is not present, or present in
only minor amounts (layer less than 0.25 -inch thick), the ground
water will be sampled and shipped to the laboratory for analysis of
dissolved constituents.

Sampling procedures are presented in Section 4.7 of the Work Plan.

o

6.3 SITE SPECIFIC RECOMMENDATIONS
The first action to be taken should be the immediate removal of all tank
contents. Tank contents removal could be accomplished by pumping of liquid

contents in each tank into a licensed and approved transport. The material
then should be transported to an authorized disposal facility or to an

approved recycling plant. Those tanks whose contents were not analyzed for
volatile organic compounds (due to high product concentration) should have

confirmatory contents tests in the field using colorimetric tubes. Compounds
tested for will include: benzene, toluene, trichloroethane, trichloro

ethylene, and o-xylene.

The following subsections detail specific investigative steps for each site
identified during Tasks 3 and 4. The locations of all soil gas sampling

points, borings and monitoring well locations are presented in Figures 6-1
through 6-12 of this section. Although efforts to locate underground utili

ties have been made, exact locations of the sample positions may have to be
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o moved due to underground interference. Other field conditions (i.e., traffic,

above ground structures, large boulders in backfill) may also cause sampling
positions to be changed.

As part of the site characterization, site activities and operations of

associated buildings will be determined and integrated into the Site Charac
terization Report.

6.3.1 Building 253 (Figure 6-1)

This site contains four steel tanks numbered 5-001 through 5-004. Contents of
each tank have been identified as gasoline. Soil gas samples taken at the
site indicate high concentrations of volatile organic contaminants (2,200 to
10,300 ppm) in the soil backfill.

An additional soil gas survey will be used to define the extent of contamina

tion. Approximately 4 transect lines will be run with a total of 13 sampling
points. The exact location and number of soil gas samples are to be deter-

~ mined in the field, based on results of the first few points of the survey.

Following the soil gas survey, soil borings will be placed in the area of the
tank to confirm survey results. Six borings are anticipated with one soil

sample selected from each for chemical analysis. Four of the borings will be
converted to monitoring wells, positioned around the tank to define loca~

gradient and contamination effects on ground water.

Proposed soil gas sampling points, soil borings, and monitoring well locations
are shown on Figure 6-1.

6.3.2 BUilding 203 (Figure 6-2)
In the vicinity of BUilding 203 are three tanks, positioned over a relatively
wide area. Each tank is unique in construction and contents. It is therefore

recommended that each tank be treated separately, rather than treating all
three as a cluster. The three tank locations in relation to each other are

shown in Figure 6-2.

o
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6.3.2.1 Tank No. 5-209 (Figure 6-3A)
Tank No. 5-209 is a 210,000-ga110n steel reinforced concrete bunker located

under a parking lot south of Building 203. Exploratory borings near the tank
encountered extensive amounts of free product (fuel oil) floating on the

ground water surface.

Additional soil borings will be placed in the area of the tank to define the
extent of soil contamination and direction of migration. Eight borings are

anticipated with one soil sample selected from each for chemical analysis.
Three of the borings will be converted to monitoring wells, positioned around

the tank to define local gradient and contamination effects on ground water.
5amp1ing locations are shown as Figure 6-3A.

6.3.2.2 Tank No. 5-212 (Figure 6-3B)

Adjacent to the south side of Building 203 is tank 5-212. This tank is of
steel construction and 3,000- to 4,500-ga110n capacity. Information from

WE5TDIV suggested two tanks were in this area and that the tanks contained
fuel oil. At this time only one tank has been located and sampling of the

contents indicates the product is gasoline. 50i1 gas sampling revealed
contamination in the backfill around the tank of toluene (8 ppb) and xylene

(20 ppb).

Access to this tank is very limited, and complicated by many other underground
structures. Additional soil gas sampling (eight points) will be done to

define the extent of contamination.

Following these tests three soil borings, positioned near the tank, are recom
mended with one sample selected from each for chemical analysis. The three

soil borings will be converted to monitoring wells, which will be used to
define local gradient and contamination effects on ground water. Sampling

locations are shown as Figure 6-3B.

6.3.2.3 Tank No. 5-213 (Figure 6-3C)
Tank No. 5-213 is a 35,000-ga110n steel reinforced concrete bunker used to

store "treated water." The tank lies almost completely under a raised
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concrete pad located near the intersection of Nimitz Avenue and Blandy

Street. Laboratory analysis of the tank contents revealed levels of toluene

(8 ppb) and methylene chloride (7 ppb). A soil sample taken from two borings
near the tank did not indicate any contamination above detection limits and no
observations of contamination were noted during drilling.

It is anticipated that borings/monitoring wells installed at this site will

show little, if any, contamination from the tank. It is ITls experience that
older concrete tanks constructed in nonuniform backfill usually begin leaking

due to differential settlement. For this reason, it is recommended that the
tank be treated as leaking, whether or not significant contamination is

detected.

Three monitoring wells are recommended to establish ground water gradient,

procure confirmatory soil samples for laboratory analysis (one from each

boring), and allow ground water sampling. Sampling locations are shown on
Figure 6-3C.

6.3.3 BUilding 205 (Figure 6-4)

This site contains one steel tank of 21,924 gallons capacity. The tank is
located at the end of a quay between Dry Docks Nos. 2 and 3. The contents of

the tank is fuel oil. Field observations during sampling and laboratory
analysis indicate heavy contamination in the backfill between the tank and a

nearby seawall. Access to the tank with equipment is extremely limited by
buildings, concrete underlying asphalt (which may cover underground

utilities), and an old wooden dock attached to the seawall at this location.

Three additional soil borings will be placed in the area of the tank to define
the extent of soil contamination and direction of migration. One soil sample
will be selected from each boring for chemical analysis. The borings will be
converted to monitoring wells to define local gradient and contamination

effects on ground water. Proposed drilling locations are shown on Figure 6-4.

6.3.4 Building 270 (Figure 6-5)
Tank No. 5-215 is located in a concrete-paved access lane between Building 270

and the Building 270 annex. The tank is of steel construction with a 25,320
gallon capacity and contains a solvent used for paint thinning. Soil gas
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~ samples taken in the vicinity of the tank indicated detectable levels of TeE;

a compound used in many chemical solvents.

Additional soil gas tests (14 sample points) should be done to define the
lateral extent of contamination. Following these tests, three soil borings

will be drilled to obtain analytical samples. One soil sample will be
selected from each boring to confirm soil gas results. After drilling and

sampling, the three borings will be converted to monitoring wells. The wells
should be screened from the anticipated bay mud contact (a relatively

impermeable strata approximately 15 feet below the ground surface), to at
least 2.5 feet above the encountered ground water table (with the total

screened interval limited to no more than 10 feet in length without prior DHS
approval). The wells will provide data on local gradient and ground water

samples which will be analyzed for dissolved contaminants. Locations of
proposed soil gas sample points and monitoring wells are shown on Figure 6-5.

6.3.5 BUilding 251 (Figure 6-6)

~ This site is located near the north wall of Building 251. Earlier information
suggested there were two tanks of unknown contents in the vicinity. At this

time only one tank has been found. The tank appears to be of approximately
750 gallons capacity and steel construction. Analysis of a sample of the
contents indicates a solvent product, probably a type of paint thinning
agent. Soil gas samples taken from the soil around the tank revealed volatile
organic contaminants.

Additional soil gas tests (seven points) should be done to define the lateral
extent of contamination. Three soil borings will be drilled to obtain

analytical samples. One soil sample will be selected from each boring to
confirm soil gas results. After drilling and sampling, the three borings will

be converted to monitoring wells. The wells should be screened from the
anticipated bay mud contact (a relatively impermeable strata approximately 15

feet below the ground surface), to at least 2.5 feet above the encountered
ground water table (with screened interval limited to no more than 10 feet

without approval of DHS). The wells will provide data on local gradient and
~ ground water samples which will be analyzed for dissolved product. Locations

of proposed soil gas sample points and monitoring wells are shown on

Figure 6-6.

6-7
MA:ENG:4593-6/120689



o

o

o

Should a second tank be encountered during site characterization, additional

soil gas tests and monitoring wells may be required. The number and location
of additional borings will be determined.

6.3.6 BUilding 304 (Figure 6-7)

Building 304 is the site of an unused fuel station on Morrell Street near Dry
Dock Number 4. Two tanks (5-304 and 5-305) are located under an asphalt

parking lot near the southeast corner of the bUilding. Both tanks are of
steel construction and 6,880 gallon capacity. Laboratory analysis of the

contents indicates both tanks contain gasoline. Vadose zone samples revealed
high concentrations (approximately 4,500 ppm) of volatile organic compounds in

the soil around the tanks.

As the two tanks are positioned nearly adjacent to each other, it is recom
mended that soil and water investigations be conducted in the same manner as a

single tank. Additional soil gas tests will be done in transect lines to
define the extent of the contaminant plume. A total of 16 soil gas samples

are anticipated. Following this effort, three borings will be completed to
extract soil samples for confirmatory laboratory testing of the soil gas

results. One soil sample will be selected from each boring for analysis. The
borings will be converted to monitoring wells for hydraulic gradient defini

tion and to allow ground water or free product sampling. Figure 6-7 shows
proposed locations of soil gas sampling points and monitoring wells.

6.3.7 BUilding 435 (Figure 6-8)

This site has two tanks, 5-435(1) and S-435(2). The site is currently leased
as commercial cabinet and metal working shops. The tanks are only approxi

mately located as abundant above ground metallic objects in the ~rea caused
extensive interference with the magnetometers used to survey the site. Both

tanks are of steel construction and approximately 750-gallon capacity. The
site has several concrete slabs that may cover the tanks and asphalt paving

over the rest of the surface. The contents of the tanks appears to be a
mixture of products, dominantly volatile organic compounds. Soil gas samples

taken in the vicinity of the tanks contained 31 ppm TeE and other volatile
organics.

6-8

MA:ENG:4593-6/120689



~ To define the lateral extent of contamination approximately ten additional

soil gas samples will be collected and analyzed in the field. The exact
locations of soil gas points will be determined during the survey based on

initial results and the presence of surface or subsurface obstructions. As
both tanks appear to be of relatively small capacity and close together the

two tanks will be treated as one source under RWQCB regulations. Three moni
toring wells will be installed in order to define local hydraulic gradient and

to provide sampling of ground water. During well installation, one soil
sample will be selected from each boring for laboratory analysis. The

analysis will serve as confirmation of soil gas sampling results. The wells
will be screened from the first encountered semi-impermeable strata

(anticipated to be bay mud at approximately 15- to 20-foot depths) to at least
2.5 feet above the encountered ground water table (with screened interval

limited to no more than 10 feet without approval of DHS). This should be done

to permit collection of possible contaminants with specific gravities either

greater or less than 1.0. Locations of soil gas sampling points and monitor
ing well/soil sample locations are shown on Figure 6-8.

o
6.3.8 BUilding 500 (Figure 6-9)

Tank No. 5-508 is a 750-gal10n capacity vessel of steel construction located
in a roughly paved asphalt lot on the east side of Building 500. Analysis of

the tank contents and base records indicate the product as fuel oil. Soil
samples collected during Task 4 drilling operations revealed 90 ppm of high

boiling point hydrocarbon contamination in the soils near the tank.

Additional soil borings will be used to define the extent of vertical and
lateral contamination around the tank. One or two soil samples will be

selected from each boring for laboratory analysis. At least three soil
borings will be done and more may be necessary should contamination prove to

be extensive. After soil sampling, three of the borings will be converted to
monitoring wells for ground water sampling and to define the local ground

water gradient. Figure 6-9 shows proposed sample locations.

o

6-9

MA:ENG:4593-6/120689



o

o

o

6.3.9 BUilding 709 (Figure 6-10)

BUilding No. 709 is a former retail fuel station, which is no longer in use,
located at the intersection of Manseu and I Streets. There are five tanks on

the site. Four of the tanks are clustered under a concrete apron near the
fuel pump islands. These tanks are Nos. S-711 through S-714 and each is made

of steel with 5,000-gallon capacity. Sampling of the contents indicates that
three of the tanks contain gasoline and one (S-714) contains diesel product.

Soil gas samples taken near these tanks reveal high concentrations (up to
1,432 ppm) of volatile organic compounds. The fifth tank (S-715) was

discovered during the tank location survey (Task 3) near the southwest corner
of the building. This tank is a 500 gallon steel vessel which currently

contains mixed waste oil product. Two soil gas samples collected near this
tank revealed volatile organic vapor contamination in the vadose zone.

To define the lateral extent of contamination 17 additional soil gas samples
will be collected. The sample·points will be positioned during field work to
take into account initial results and any obstructions encountered. To

confirm the soil gas results and to provide analytical samples of potential
nonvolatile contaminants, a series of soil borings will be drilled. A total

of six borings are anticipated with one soil sample selected from each to be
analyzed in the laboratory. To define the local ground water gradient and to
provide water samples, five of the soil borings will be converted to
monitoring wells. Four of the wells will be used to define the gradient of

the tank cluster. One of these four wells and an additional well will provide
similar data for the 500-gallon tank nearby. Locations of the monitoring

wells and proposed soil gas sampling locations are shown on Figure 6-10.

6.3.10 Building 810 (Figure 6-11)
This site was formerly a fuel station and contains two steel tanks, S-801 and

S-802. The tanks have capacities of 10,800 and 6,880 gallons respectively,
and are very close together. The site is within a fenced enclosure near

Building 810 which is currently designated as the base hazardous materials
storage area. Contents of the tanks are shown on base records to be diesel

with fresh water. A soil sample taken at the site indicated hydrocarbon
contamination of 160 ppm. The hydrocarbons were identified by the laboratory

as similar to a gas chromatograph calibration standard of diesel No.2.
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Additional soil borings will be placed in the area of the tank to define the
extent of soil contamination and direction of migration. Five borings are

anticipated with one soil samples selected from each for chemical analysis.
Following soil sampling three of the borings will be converted to monitoring

wells. These wells will provide ground water gradient data and water samples
for analysis of free or dissolved product. Figure 6-11 shows proposed loca

tions of monitoring wells and soil borings.

o

o

6.3.11 Building 813 (Figure 6-12)
Tank No. 5-812 is a 10,OOO-gallon steel vessel located under the asphalt paved

parking lot on the east side of Building 813. The bUilding is currently in
use as offices for SUPSHIP. Sampling of the current tank contents indicates a

fuel oil product. The tank is surrounded by six sacrificial anodes used to
provide cathodic protection for the vessel. An initial investigation under

Task 4 showed no evidence of soil or ground water contamination. It is anti
cipated that little or no environmental contamination will be associated with

this tank. Additional work should be limited to two more soil borings around
the tank with one soil sample collected from each boring. These borings will

be used to confirm the initial findings. Figure 6-12 shows the location of
the tank and the two proposed borings.
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NAVAL STATION TREASURE ISLAND
HUNTERS POINT ANNEX

MAGNETICS SURVEY

1.0 INTRODUCTION

IT Corporation (IT) was contracted by Martin Marietta Energy Systems (Martin
Marietta) to conduct a site investigation at the Naval Station Treasure
Island, Hunters Point Annex in San Francisco, California. Included in this
investigation is a geophysical study (magnetics) to determine the location of
known and suspected buried tanks and their associated pipes at 13 different
sites within the shipyard. Specifically, the study was conducted by using a
flux-gate magnetometer at each tank site and a proton precession magnetometer at the
site near BUilding 118. The study was conducted on July 27 and 28, 1988.

2.0 GEOPHYSICAL INSTRUMENTATION

This chapter identifies the instrumentation used in this study and discusses
c=J its capabilities and limitations. The flux-gate magnetometer can detect

buried metal to a depth of approximately four feet below the ground surface.
The instrument is sensitive to both aboveground and subsurface magnetic metal
materials. A drum or tank buried greater than four feet below ground surface
under reinforced concrete is difficult or impossible to detect with this
instrument. Metal pipelines near buried tanks create underground magnetic
interferences that make it difficult or impossible to accurately determine the
location of a tank(s). The flux gate is a quick means of identifying shallow
subsurface magnetic metal.

The proton precession magnetometer (EDA OMNI IV) can detect buried metal much
deeper than the flux-gate magnetometer because of its increased sensitivity.
However, because of this increased sensitivity, it is greatly influenced by
overlying power lines, metal on or within nearby buildings, reinforced
concrete, and underground pipes. The use of this instrument was attempted at
many of the 13 sites but too much interference caused it to be ineffective.
Because of this, the OMNI IV magnetometer was successful at only one site.

<=) The area adjacent to Building 118 was situated away from any cultural inter
ferences which made it possible to utilize the OMNI IV magnetometer to deter

mine magnetic anomalies.
1
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o
3.0 FIELD PROCEDURES

The geophysical study consisted of utilizing magnetics to delineate sUbsurface
tank locations and orientations and pipelines extending from the tanks. At
most of the sites, the tank locations could be visually determined from tank
manways and shutoff valves associated with each tank. In these instances, the
flux-gate magnetometer was used to determine tank orientation and pipes
extending from the tank by scanning the area around the tank valves until the
tank boundary was identified. To detect the location and direction of
associated subsurface piping, the area around the perimeter of the tank was
also scanned.

Where tank locations were unknown, the flux-gate magnetometer was used to
trace the vent pipes back to the tank. If the tank could not be located, the
entire area was scanned with the flux-gate magnetometer.

~ Once the tanks and associated pipes were identified, red paint was sprayed on
the ground surface identifying the outline of the subsurface structures. In
areas where tank boundaries were uncertain, the painted lines were dashed,
indicating the approximate location.

4.0 GEOPHYSICAL RESULTS

This chapter includes a brief description of each individual site evaluated in
this study. The sites are divided into two categories. Category 1 includes
sites where the approximate tank boundaries could be identified. Category 2
includes sites where either too much interference existed or the tanks were
too deep to be detected. For additional information and site sketches for

each tank area, refer to the field notes in Appendix A.

CATEGORY 1

This includes sites where approximate tank locations could be identified by
visual inspection of the area and by using geophysics.

o

7.
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Building 253

The four tanks in this area (Tanks 5-001, 5-002, 5-003, and 5-004) were
identified but not with a high degree of confidence because the tanks appear
to be buried deeper than four feet. The individual tanks were not identified
but the tank area perimeter was marked with paint. Pipes were identified
extending from the tank area to the gas pump island and from the tank area to
the pipe vents located next to the building. A trench with pipes was also

identified near the tank area but does not appear to be associated with the
tanks. All pipe trenches and tank boundaries were marked with paint.

Building 251
A tank area was detected at the manhole covers and vent pipes on the side of the
building near the garage of BUilding 251. It cannot be determined if there is
one or two tanks within this area; however, some metal was detected between
the pipe vent located next to the building and the manhole covers, possibly
indicating the boundaries between two tanks.

Near exit doors of the same building, an underground pipe was traced from a
vent on the side of the building. It was detected for approximately 15 feet
away from the building before its depth apparently exceeded the sensitivity of
the flux-gate magnetometer.

Building 304
The tank area was readily detected and associated pipes between the tanks were
identified. The boundaries between the tanks could not be determined,
probably because the tanks are situated too close together. The underground
vent pipes could be detected from the tanks towards the gas pump island until
they become buried underneath the reinforced concrete. The vent pipe located
on the side of the building could not be detected to the tank area; however,
it may be in the same trench with the pipes connecting the tanks to the gas
pump island. An anomaly exists near the trench with the pump pipes and the
corner of the tank and is also marked with a dashed line as are the boundaries
of the tank area.

3
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o Bui lding 435
A nonreinforced concrete pad near Building 435 was scanned and an anomalous
area was identified near the old gas pumps. This area was marked with dashed
lines using spray paint. Adjacent to the concrete pad was an asphalt road
separated by a a metal fence. On the asphalt, two "clean-out vents" located
next to the fence were visually identified. The asphalt was scanned around
the clean-out vents but nothing could be detected because of the interference
created by the fence. The zone of interference is approximately two feet from
the fence. It is believed that the tanks lie parallel to the fence but the
flux-gate magnetometer was unable to identify anything beyond the interference
of the fence.

Building 500
The general location of Tank 5-508 was identified but the exact location could
not be pinpointed because of some scrap metal on the surface and possibly some
scrap metal in the fill material around the tank and ditch. The approximate
tank location is outlined with paint. The underground pipe connecting the

~ tank to the vent pipe on the side of the building was also identified along
with several other pipes near the building. The exact locations of each
individual pipe could not be identified and a small triangular area that
included these pipes was marked with paint near the building.

Buildi ng 709
The locations of the four tank boundaries (Tanks 5-711, 5-712, 5-713,
and 5-714) were identified and marked in the field with paint. The area
between the individual tanks could not be distinguished because the tanks are
too close together. A metal bar within the concrete outlined the area of the
tanks and probably influenced where the perimeter boundary of the tanks was
located. A corner tank is not clearly identified because a slab of reinforced
concrete that underlies the gas pump islands is located near this corner. The
underground pipes connecting the tanks to the vent pipes located next to the
service station building were also identified. Four small valve covers exist
near the tanks but pipes connecting these covers with these tanks could not be
identified. They are either not associated with tanks or the connecting pipes

(~ are buried deeper than four feet. Pipes were also identified near the tank
boundary in a direction away from the bUilding and could only be detected up
to five feet away from the tank boundary.

4
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Building 810
The approximate locations of the two tank boundaries (Tanks 5-801 and 5-802)
were identified and marked in the field with paint. The area between the two
tanks could not be distinguished because the tanks are too close together.
The exact locations of the tank boundaries could not be detected because of
several interferences, including small pieces of scrap metal lying on the
ground and a high-voltage transformer near the buried tanks. Underground
pipes associated with the tanks were also detected to a distance of five feet
away from the tanks where, at that point, they are either buried at a depth
greater than four feet or are not present.

Behind the old service station building, a small tank was identified with its
associated pipes. A second magnetic anomaly was also identified but was
apparently associated with the tank. Both areas were marked with paint.

Building 118
~ Building 118 had been razed but the general outline of the building is still

evident. Since the general location of the tanks was not known, the entire
area of the old building location required a magnetic survey. The parking lot
next to the site, Parking Lot 45, was not included in the survey. The OMNI IV
proton precession magnetometer was used to determine the location of the
tank. Overlying power lines and scrap metal did not exist in the area to
cause any magnetic interference.

A 20-by-20-foot grid was laid out over a 16,000 square foot area and readings
were recorded every 20 feet. Two magnetic highs were noted in the field
(Figure 1). From these general locations, the flux-gate magnetometer was used
to determine the exact boundary locations and any associated pipes which may
be present.

The OMNI IV magnetometer data were contoured and are presented in Figure 1.
In the northeast corner of the figure, a small metal boat caused the magnetic
readings to be high. These data were deleted during processing because theyo are not associated with buried metal.

5

MA:ENG:4533/112189



o

o

Anomaly A appears to be a tank but pipes associated with it were not
detected. Anomaly B also appears to be a tank with pipes extending from it,
as detected from the flux-gate magnetometer. These pipes could be detected
about ten feet from the approximate boundary of the tank. The tank boundaries
were outlined with spray-painted dashed lines and with pin flags.

CATEGORY 2

This chapter describes sites where approximate tank boundaries could not be
identified.

Building 203
Three tanks in the area (Tanks S-209, S-211, and S-212) could not be detected
because of too much above- and below-ground metal interference in the area,
such as reinforced concrete and underground pipelines. The large concrete
tank (Tank S-213) is approximately the same size as its concrete cap, as it
was visually identified by removing the manway and looking inside the tank.
Pipes associated with the tank could not be detected.

Building 205
The boundary for Tank S-214 could not be clearly detected. Small anomalous
patterns existed everywhere, making it difficult to pinpoint the boundaries.
An estimated boundary location was marked near the bUilding. Some pipelines
were detected and marked; however, they could not be tracked very far because
they probably became buried deeper than four feet.

BUilding 270
Reinforced concrete exists between the two buildings where the tank is be
lieved to be situated along with several underground pipelines. This made it
impossible to locate the tank. No tank boundaries could be identified in this

area.

Building 813
The tank area was defined by a series of cathode protection wells surrounding
the tank area; however, the tank could not be detected when the area was

~ scanned with the flux-gate magnetometer. The tank is probably buried deeper
than four feet. The OMNI IV magnetometer was used without success due to the

6
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sporadically high readings caused by the nearby wells. However, two areas

~ which appear to be buried shallow pipes were detected outside the well area
and marked with spray paint.

Building 116

A small area of concrete on the concrete pad next to Building 116 appeared to
be the location of the tank. It appears that part of the pad was excavated to
install a tank or to remove a tank. However, when the area was scanned,
nothing was detected. The tank was probably removed and the area capped with
new concrete. A small reinforced concrete pad next to the building appears to
be too small to cover the tank and it is unlikely the tank is buried there.
The area around the sides of the bUilding was scanned with the flux-gate
magnetometer but nothing was detected.

5.0 SUMMARY

The tank boundaries could only be identified with some confidence at a few
sites (tanks near Buildings 709, 118, and 304). At other sites, the bound-

~ aries were approximate, according to our best estimate, based on the limita
tions set by the abundant metal near the sites or by the tanks being buried
too deep (tanks near Buildings 810, 500, 435, 253, and 251). At the remalnlng
sites (tanks near Buildings 813, 116, 270, 203, and 205), the tanks or tank
boundaries could not be located with any confidence. At Building 116, how

ever, it is believed that the tank has been removed.

Caution should be used at all the sites when drilling or conducting a soil-gas
survey because most of the identified boundaries are not exact locations. At
least a two-foot buffer zone should surround the boundaries when performing any
drilling.

o
7
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() TABLE 1

UNDERGROUND TANKS AND TANK SAMPLE SUMMARY
AT EX-HUNTER'S POINT NAVAL SHIPYARD

TANK LOCATION GALLONS CONTENTS CONSTRUCTIONNUMBER

S-OOl Bldg. 253 3,000 Gaso 1i ne Steel
S-002 Bldg. 253 3,000 Gasoline Steel
S-003 Bldg. 253 3,000 Gasoline Steel
5-004 Bldg. 253 3,000 Gaso 1i ne Steel

S-135 (?) Bldg. 116 1,250 Fuel Oil Steel
S-135(?) Bldg. 118 750 Fuel Oil Steel

S-209 Bldg. 203 210,000 Fuel Oil Concrete
S-211 Bldg. 203 3,000 Fuel Oil Steel
S-212 Bldg. 203 4,500 Fuel Oil Steel
S-213 Bldg. 203 35,000 Treated Water Concrete

S-214 Bldg. 205 21,924 Fue1 Oil Steel

S-215 Bldg. 270 25,320 Paint Thinner Steel

0 S-251(1) Bldg. 251 Unknown Unknown Unknown
S-251(2) Bldg. 251 Unknown Unknown Unknown

S-304 Bldg. 304 6,880 Gasoline Steel
S-305 Bldg. 304 6,880 Gasoline Steel

S-435(1) Bldg. 435 Unknown Unknown Unknown
S-435(2) Bldg. 435 Unknown Unknown Unknown

S-508(?) Bldg. 500 750 Fuel Oil Steel

S-711 Bldg. 709 5,000 Gasoline Steel
$-712 Bldg. 709 5,000 Gasoline Steel
$-713 Bldg. 709 5,000 Gasoline Steel
S-714 Bldg. 709 5,000 Diesel Steel
S-715 Bldg. 709 500 Waste Oil Steel

S-801 Bldg. 810 10,800 Diesel Steel
S-802 Bldg. 810 6,880 Fresh Water/ Steel

Diesel

S-812 Bldg. 813 10,000 Fuel Oil Steel

(?) - Tank mayor may not exist.
(1) - Individual tank within a tank group.

0
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o o
GC AN) TIP RESULTS FOR fUlTERS POINT SOIL GAS SrnVEY

BUILDING 253

()

GC RESULTS (ppb)
5AMPl E TIp·

orA' ION READING 1,I-DeE I ,I-DCA CIS-DeE 1,I,I-TCA BENZENE TCE 1,I,2-TCA TOLUENE 1II- AN) p-XYlENE o-XYLENE COM4ENTS DATE

ASI 1,445.8 111,850 10,310,000 2,220,500 23,525,000 353,700 1,442,500 2,247,500 233,050 «32,500) 45,590 Fingerprint looks like gaso I Ine in heavy 01/11/89

NO concentrations

-52 69.9 NO 7,280 2,053 19,328 819 2,257 37,524 130 481 NO Fingerprint looks like gasoll ne 01/06/89

.S~ 80.1 NO 1,352 222 NO 131 1,231 NO 169 13\ NO Fingerprint looks I ike gasoline 01/06/89

',>4 18.9 NO 1,238 566 4,470 \8\ 212 6,869 172 39 NO Fingerprint looks I Ike gaso1Ine 01/06/89

-S5 0.3 NO NO NO NO NO 106 NO 97 57 62 01/09/89

·S6 589.9 8,518 979,200 97,416 128,410 25,376 170,526 «60,600) 89,914 5,526 «5,200) Fingerprint looks like gasoline 01/09/89

NO NO

4"1 991.9 13,520 1,305,600 141,696 478,720 38,064 772,633 «60,600) 1,113,929 208,464 174,720 Fingerprint looks like gasoline 01/09/89

NO

AS8 679.9 4,960 2,040,000 387,500 2,288,000 91,500 179,500 151,500 71,500 65,500 «13,000) Fingerprint looks like gasoline 01/09/89

NO

.
ppm with respect to 100 ppm isobutylen••

'.'. "., •.JI ..''i-T.'onORQ/l



o (j
GC At«) TIP RESULTS fOR HUNTERS POINT SOIL GAS SURVEY

BUILDING 203

o
GC RESULTS (ppbl

SAMPLE
OCAT ION

ASI

AS2

TIp·
READING

0.2

0.2

l,l-OCE

NO

223

I,I-OCA

600

NO

CIS-OCE

55

635

I,',I-TCA

t.O

7,603

BENZENE

43

254

TCE

139

294

1,I,2-TCA

5,252

NO

TOLUENE

NO

624

m- At«) p-XYlENE

390

808

o-XYLENE COMMENTS

259 1,I,2-TCA concentration fairly high

250 Many unknowns
l,l,I-TCA concentration high

DATE

01/10/89

01/09/89

I
ppm with respect to 100 ppm iSobutylene.

'" UK;: 46;>~ - TIOnOR'l.'7



0 0 0
GC AND TIP RESULTS FOR HUNTERS POINT SOIL GAS SURVEY

BUILDING 270

GC RESULTS (Ppbl
SAMPLE TIP'

LOCAl ION READING l,l-DCE I ,I-DCA CIS-DCE 1,' ,I-TCA BENZENE TCE 1,I,2-TCA TOLUENE m- AND p-XYlENE o-XYlENE CQH04ENTS DATE

ASI 5. , NO NO ND NO NO NO NO NO 63 NO One large unkno~n at retention time of 6465 01/06/89
and measured response of 1.8 VS

AS2 2.6 NO NO NO NO NO 2,678 313 NO NO NO 01/05/89

AS3 2.9 NO NO NO NO NO ND NO NO 39 NO 01/06189

AS4 8.0 NO NO NO NO NO NO NO NO 53 48 01/06/89

·ppm with respect to 100 ppm isobufylene.



0 0 0
GC AI«I TIP RESULTS FOR HUNTERS POINT SOIL GAS SURVEY

BUILDING 251

GC RESULTS lppb)
SA~1PLE TIP-

lOCAl ION READING I,I-DCE I. I-DCA CIS-DCE 1.I.l-TCA BENZENE TCE 1.1.2-TCA TOLUENE m- AOO p-XYlENE a-XYlENE COIot4ENTS DATE

ASI 00 NO 68 NO 00 19 NO 2.068 NO 242 133 1.1,2-lCA fairly high 01/10/89

AS2 NO NO NO NO 00 NO 19 1.254 NO 183 146 l,l,2-TCA fairly high 01/10/89

AS3 NO NO NO NO NO NO NO NO NO 44 29 Low detection of xylene 01/10/89

.
ppm with respect to 100 ppm isobutylene.

MA rNC;:46]~-T!OnOR'li4



(j 0 0
GC AND TIP RESULTS FOR HUNTERS POINT SOIL GAS SURVEY

BUILDING 304

GC RESULTS (ppb)
SAMPl E TIP'

LOCATION READING I.I-DCE I ,I-DCA CIS-DCE I,I.I-TCA BENZENE TCE I,T,2-TCA TOLUENE m- ANO p-XYLENE o-XYLENE CCM4ENTS DATE

ASI 1,557.8 «11,250) 1,370,500 156,600 1,712,700 «15.000) 172 ,320 1,575.200 20,525 «32.500) «32,000) Fingerprint resembles gasoline 01/11/89
NO NO NO NO

A52 1.667.8 «11.250) 2,274,500 349.548 3.168.000 93.105 212,500 «378,750) 246.582 86,400 «32.500) Looks like gasoline 01/11/89
NO NO NO

AS3 302.3 NO 29.592 6,288 137.360 3.120 4."2 208.240 3.033 4.120 NO Looks like gasoline 01/11/89

A54 1.580.8 8,752 1.586,400 455,840 2.593.600 98.960 311.200 4,592.800 55.200 196.992 68.408 Looks like gasol ine 01/11/89

.
ppm with respect to 100 ppm isobutylene.

".' rr¥:··TI\?~-T ·nnORQ ~



0 GC AND TIP RESULTS FOR HUNTERS~NT SOIL GAS SURVEY 0
BUILDING 435

GC RESULTS lppbl
SAMPLE TIP'

LOCATION READING I.HleE I. I-DCA CIS-OCE 1,1.I-TCA BENZENE TCE 1.I,2-TCA TOLUENE m- AND p-XYlENE a-XYlENE C~ENTS DATE

ASI ND NO 211 NO ND 25 28 3.731 63 368 250 01/10/89

AS2 1.1 NO 24.116 5.516 ND 4.016 31.856 ND NO 811 318 Fingerprint resembles gasoline 01/11/89

AS3 1.4 NO 380 28 ND 53 ND 1.100 NO 41 62 Several unknown peaks 01/11/89

AS4 0.6 NO 6.320 1.689 12,764 624 1,356 18,088 410 490 ND Several unknown peaks. Could be gasol ine. 01/11/89

.
ppm with respect to 100 ppm isobutylene.

MA FNr.:462S-T/011089/6



0 GC AND TIP RESULTS FOR flJNTERQNT SOIL GAS SURVEY 0
BUILDING 709

GC RESULTS (ppb)
SAMPLE TIP'

LOCAT ION READING I,I-OCE I.I-DCA CIS-DCE I.I.I-TCA BENZENE TCE 1.1.2-TCA TOLUENE m- AND p-XYlENE o-XYlENE ClMolENTS DATE

ASI 253.2 NO 6,409 1,042 12.046 1,825 3,056 13,248 2.994 1.152 216 Looks like gasoline 01/05/89

AS2 906.8 11.012 1,432,280 154.216 1,521.600 25.000 115.656 1,059.840 NO 3.329 NO Looks like gaso line 01/05/89

AS3 680.3 «".250) 38.760.000 2.472.300 35.376.000 646.600 «26.250) «378.750) 820.640 «32.500) 91.000 Fingerprint looks like gasoline 01/09/89
NO NO NO NO Very heavy contamination

AS4 852.3 253.500 17.085.000 1,383.750 18.920.000 228.750 1.029,000 «716.879) 178.400 202.000 «81.250) Fingerprint of gasoline 01/09/69
NO NO Very heavy contamination

ASS 14.0 2,486 284,960 16,096 251.280 3.242 21.252 1<3.030) 3,700 556 122 Fingerprint assembles gasoline 01/09/69
NO

AS6 10.1 NO 1.300 57 1.150 NO 87 4.771 ND 299 NO Several unknown peaks 01/10/69

A57 2.1 NO 640 204 2,851 267 620 8,652 220 484 NO Several unknown peaks (TCA concentrations 01/11 /69
high

A56 2.5 NO 542 42 787 133 570 4.852 136 524 111.0 TCA concentrations high 01/11/69

•ppm with respect to 100 ppm isobutylene.

'.F rw:· 46;>~ -T1 07206917
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I BORING NO. 8-209(1).- w< ~ Q:W

~~ ~~ ZW
COORDINATES ~ NAW >-

"- Q:~ oeL_ W

~ . ~ E VI ...J FIELD GEOLOGIST S. Hickey NA
~ wQ: WELL SUMMARY ~ Q: • U ;;:

...J W 0.5 Q: Q. ~<O VI 0 EDiTED BY H. fleck DATE BEGAN 2-22-89
i!: eL Ol ~~

Q.
g~~ ~ Q:

:::t:l1 g~ CL. CHECKED BY T Cyrran DATE FINISHED 2-22-89CL. <~ Q: Ol<W VIZ ~ Vl TOTAL DEPTH 11 feet GROUND SURFACE EL. NA....,
Od

0
oJ ",spna~t· - SILTY liKAyt,L; gray brawn to dark yellowish brown. moist,· dense. slightly to non-plastic (Fill).·

l-
I-
l-

S
38 10/18 GM

.2 Ground water encountered at 7 ft ..

··-
I- - Heavy fuel 00 observed in cuttings -9 ft.- Very large gravels and cobbles at 9.5 ft. serpentinite (Fill ?).10-

·
I-

TOTAL DEPTH 11 FEETl- ·
(Refusal)l- ·

l-
I-

l- ·
~ ·
-IS

·
l-
I-
l-
I-
l- ·

20

25-
-

I- -
I- -
I- -
l-
I-

30

l-
I- ·

35

o

o
DRILLING CO.: Exploration Geo Services

- San Jose, California

DRILL METHOD: 6" Dia. Auger, Z"I.D. Split Spoon

PROJECT NO.: 409617.4.83
CLIENT: Martin Marietta Energy Systems
LOCATION: Hunter's Point Annex; Bldg. Z03

San Francisco, California209-1(*HP-l)

PAGE 1 OF

::i.EE LEGEND FOR LOGS AND TEST PITS
FOR EXPLANATlON OF SYMBOLS AND TERMS

m...CreaUni a Safer Tomorrow



I BORING NO. S-209(2).... w< '" Cl:w
~i

z ZW
COORDINATIS ~ NAw >- o~ oCl.~... Cl:~

til FJELD GEOLOGIST S. Hickey NA
~ wCl: ~ . ~ E WELL SUMMARY ~ f5 ' u

DATE BEGAN 2-22-89o .S Cl:Q. ....J'" til E:lITED BY H. Fleck....J w a. ::>~ Cl.!D tl~ g!i~
Cl. :::0:::0

Cl: g- !D< CHECKED BY r. Curren DATE FINISHED 2-22-89
w <::>

Ii til TOTAL DEPTH 8 feet GROUND SURFACE El. NAa VlZ

oll

- 0 Aspne- ::.IL IT \>I'(Avt.L; grey brown to dork yellow brown, damp,
dense. non-plastic (Fill).

GM

r- 5
r- 39 9/1e·- - 40

12/18
- dup

~round water encountered et 8 ft..

TOTAL DEPTH 8 FEET

10

r-
r-
r-
r-
r-- -
-15-- -- -

r-20

t-
t-
t-- --- -

·
25

t-

t-

t-
t-
t-30

·

35

o

C)

o DRILLING CO.: Exploration Geo Services
San Jose, California

DRILL METHOD: 6" Dia. Auger, 2"I.D. Split Spoon

PROJECT NO.: 409617.4.83
CLIENT: Martin Marietta Energy Systems
LOCATION: Hunter's Point Annex; Bldg. 203
209-2(*HP1) San Francisco. California

PAGE 1 OF

SEE LEGEND FOR LOGS AND TEST PITS
FOR EXPLANATION OF SYMBOLS AND TERMS

m...Creating a Safer Tomorrow



I BORING NO. 8-213(1)
f- wo« Cl

zei~ ~~ >- z
COORDINATES ~ NA

l>:~ i5~ oQ.~ ~ FIELD GEOLOGIST S. HIckey NA
~ . L5 E VI

~
~ffi

WELL SUMMARY ~§:o 0 [;:
DATE BEGAN 2 22 890.5 l>:Q. VI 0 EDITED BY H. fleck

~
Q.al ~~

0.
g~~ :l l>:

:::E:::E g- o. CHECKED BY I. Currgn DATE FINISHED 2-22-89
fh o«:l l>: alo«

VIZ a: VI TOTAL DEPTH 7 feet GROUND SURFACE EL NAa
0111

0
3 aSDhaltf- · f--

I
:;IL I Y I>KAYt.L; gray Drown to aarK yellOWISh brown, mOist,f- · GIA dense, non-plastic (Fill).f- -

f- - f-- Large cobbles to boulders, snale/serpentlnlte, dark gray tof- -
l- · dark green, wet, dense, non-plastic.

l- ·
I- -

;~~tGP
5 NIA 0/3 ii:!!:ii.. Two sample drives attempted, no recovery-refusal.

~·i¥if.

f- NIA 0/3 ~~~
f-

IOTAL DEPTH 7 FlEETf-
Refusal at 7 feet

f-
f- · \

f-
NOTE: No ground water encountered.f-10·

f-
f- ·
f- ·
f- ·
f- -
f- ·
f- ·

15

l- ·
l- ·
1-20

f- -
f- -
f- -
f- -
f-25-
f- -
f- -

l- ·
I- -
f- -
1-30-
l- ·
l- ·
l-

I-
I-

35

213-1(.HP1)

, I
'-J DRILLING CO.: Exploration Geo Services

San Jose, California

DRILL METHOD: 6" Dia. Auger, 2"'.D. Split Spoon

PROJECT NO.: 409617.4.83
CLIENT: Martin Marietta Energy Systems
LOCATION: Hunter's Point Annex; Bldg. 203

San Francisco, California

PAGE 1 OF

SEE LEGEND FOR LOGS AND TEST PITS
FOR EXPLANATION OF SYMBOLS AND TERMS

m...Creating a Safer Tomorrow



SILTY GRAVEL; reddish brown to yellow brown, moist, dense,
non-plastic (Fill).

r-,
U I

>- ... < "...
~~

ZL.J >- c~L.. o::~

~ ... 0:: ~ . ~ E
a.E 0:: Q....J'" Q.

~ Il. CD [;l~
~::l: g-Il. <::> 0::... ",Z a:0

oll

f- 0
f-

·

WELL SUMMARY

BORING NO.

FIELD GEOLOGIST S. Hickey
EDITED BY --'H.!".....1F!..!.le""c"-K _
CHECKED BY T Curran
TOTAL DEPTH ...11~5--,f~ee~t __

S-213(2)
COORDINATES !J,N-aNo.A _

E NA
DATE BEGAN 2-22-89
DATE FINISHED 2-22-89
GROUND SURFACE EL---!:N!!:A,--_

f- 5
41 14/18

-- -
I- ---

10·
··

GM

r-- * ..~.. :sANDY GRAVEL; reddish brown to yellow brown, wet, dense,
non-plastic (Fill).
Increases to large cobbles at 8 ft..

GP Cobbles of serpentinite, shale and greenstone.

At 12 ft., metal rebar in cuttings, 1/2" diameter.

()
~ \;LA Tt. Y\,;KAVt.L; reddish brown to greenlSn gray, wet, stilf,

+--I--+----1I------+---+----t~-----:;Io::.;w::....t::.::Plla:.:s.:.:ti:::.:ci..:..ty~.. - __= __------__t
15 TOTAL DEPTH 15 FEET

NOTE: No ground water encountered.

I-
~

20
l-
f-
f-
i---- ·-

25-
--
"

l
I
I-

30-
-

i
I-.. 3S..L........L-...L.....J. --.J1-_...L_...L-L......1 ---'I

213-2(*HP1)

o
DRILLING CO.: Exploration Geo Services

San Jose. California

DRILL METHOD: 6" Dia. Auger. 2"I.D. Split Spoon

PROJECT NO.: 409617.4.83
CLIENT: Martin Marietta Energy Systems
LOCATION: Hunter's Paint Annex; Bldg. 203

San Francisco, California

PAGE 1 OF 1

SEE LEGEND FOR LOGS AND TEST PITS
FOR EXPLANATION OF SYMBOLS AND TERMS

m...Creating a S'\fer TomorroW'



I BORING NO. S-214(f).... w< " ll(w
~~ >- z ZW

COORDINATES ENA'" ~-;
o~~ ~

... (r~

Ul FIELD GEOLOGIST S. Hickey NA
~ wll( ~ . WELL SUMMARY ~ ll( • 0 ;:;:

....I'" oS (rQ. ~<D Ul 0 EDITED BY H. fleck DATE BEGAN 2-21-89
i!= Cl.(D tl--

Q.
o~ __ => Cl:

;:e::E 9- ffi~
Cl. CHECKED BY L Currgn DATE FINISHED 2 21 89Cl. <=> Cl:

'" UlZ a: Ul TOTAL DEPl1i 10 feet GROUND SURFACE EL NACl
oll

0
] ,s ,~.,,'i-
GM SANlh'"GlrA"""VrL' reddish brown, damo, dense, non :o1astiwlllr.i-

. CLAWY SAND; dark gray to dark green, moist, dense.i- low plasticity, with gravel (Fill).I-
SC .: .

· ~~;';ii SANDY"""GRAVEC; IlgFlf green to dark green, mOist. miOium
"':i;'] dense. non-plastic. with cobbles of deeply weathered5 a:~;,ij .. serpentinite. Petroleum odor below 4 ftool- · ,:.".

29 12/18

~~
Stained dark gray to block 7 to 10ft..

GP

I- 0

~~1~0

~~l;ii VGRAYELLY SAND; light ~reen with black pet~o~eum staining,I- 0

0 ti wet to saturated. medIum dense, low plastiCIty.
I- SP -¥- Ground water encountered at g'.

0

1-10
TOTAL DEPTH 10 FEET0

·

15

0

I-

20

1-25
l-
I- -
I- --

30
l-
I- ··
I- 0

·

35

214-1(*HP1)

C)

o

o
DRILLING CO.: Exploration Geo Services

San Jose. California

DRILL METHOD: 6" Dia. Auger, 2"1.0. Split Spoon

PROJECT NO.: 409617.4.83
CLIENT: Martin Marietta Energy Systems
LOCATION: Hunter's Point Annex; Bldg. 205

San Francisco, California

PAGE 1 OF 1

SEE LEGEND FOR LOGS AND TEST PITS
FOR EXPLANAnON OF SYMBOLS AND TERMS

In ...creating a Safer Tomorrow



I BORING NO. S-508(1).... w< C) a:w

~~
Z z'" COORDINAITS N NA'" >-... a:~ ~- 00..

~ '" FIELD GEOLOGIST S. HickeyVl ...J E NA
~ ",a: ~ . '" ~ WELL SUMMARY ~ a:. u ~..,J'" oS: a: Q. ~<D Vl 0 EDITED BY H. Fleck DATE BEGAN 2-21-89iE (LCD ~..., g~-

::;) a:
::!::! g..., (L CHECKED BY L Curran DATE FINISHED 2-21-89a.. <::;) a: CD<

'" VIZ a: Vl TOTAL DEPTH 8 feet GROUND SURFACE EL NA0
oll

~ 0
:>ANUT vKAvt.L; (~a,). gray. aamp. aense. non plastic.GW anaular gravels Fill.

~ CLATt.Y SAND; greenish gray. wet. medium dense to dense.
low plasticity. with gravels and cobbles of serpentinite (Fill).

SC

27 6/18

5 1::::-:·::
Sl. Grouna water encounterea at O.U feet .\percnea;
-:- SILTY SAND; orange brown to reddish brawn. wet. 'medium1:::::: dense. slightly plastic (Fill ?).

SW
'" · :::::

'" · :::::
'"

TOTAL DEPTH 8 FEET... ·
~ · Refusal
~ ·
~10·

~

~

~

15

'"

20-
···

'" -
'" -- -... -
:-25-
~ ·
~ ·
~ ·

·
30·...

'" -
'" ·
~ -
~ -

35

o

o
DRILLING CO.: Exploration Geo Services

San Jose, California

DRILL METHOD: 6" Dia. Auger, 2"I.D. Split Spoon

PROJECT NO.: 409617.4.8.3
CLIENT: Martin Marietta Energy Systems
LOCATION: Hunter's Point Annex; Bldg. 500

San Francisco, C"lifornia508-1(*HP1)

PAGE 1 OF

SEE LEGEND FOR LOGS AND TEST PITS
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I BORING NO. 8-508(2)..... w< " <rw
~~

Z Zw
COORDINATES ~ NAw >- i5~ oa.~ w... <r~

;5 E In ...J FIELD GEOLOGIST S. Hickey NA
~ w<r ~ . WELL SUMMARY ~~~ u ;:;:

DATE BEGAN 2-21-89oE <r a. In 0 EDITED BY H Fleck...J w a. :J <ri!= a.<Il I;J~ g~-:::ii:::ii 9'-' a. CHECKED BY T Curran DATE FINISHED 2-21-89a. <:J <r <Il<
TOTAL DEPTH GROUND SURFACE ELw lnZ a: In 10 feet NAa

oll

0 2.5 Asphalt
GW

SANDY GRAVEL; yellow brown to orange brown. damp. dense.
non-plastic (Fill).

CLAYEY SAND; greenish gray to dark gray. moist. dense
0 SC to medium dense. low plasticity (F'iII).
0

·
~

SILTY SAND: yellow brown to dark orange brown. moist.~
medium dense. low plasticity, well graded sands with gravel~ 5
(Fill ?).

28 8/18
St.A

:sz. ~rou'l.q w01er encountered at ~ It.
GC -:' CLAYEY GRAVEL with sand; dark green to dark gray. very

wet to saturated. medium dense, low plasticity. (clay
10 moderately plastic) Gravels of serpentinite and oreenstone.
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I- 0

~

~

~
-15

- -

20

~ ·
~

~ 0

25

~

I- 0

l- ··
30·

~

~35

o

o

o
DRILLING CO.: Exploration Geo Services

San Jose, California

DRILL METHOD: 6" Die. Auger, 2"I.D. Split Spoon

PROJECT NO.: 409617.4.83
CLIENT: Martin Marietta Energy Systems
LOCATION: Hunter's Point Annex; Bldg. 500
508-2(oHP1) San Francisco, California

PAGE 1 OF

SEE LEGEND FOR LOGS AND TEST PITS
FOR EXPLANATION OF SYMBOLS AND TER~S

m...Creating a Safer Tomorrow



I BORING NO. S-801(1)... ..,< Cl 0::..,
~~

Z ZW
COORDINATES ~ NA.., >-... o::~

c~ oll.~ ..,
>IELD GEOLOGIST S. Hickey NA~. ~ E ~§~ '" ...J

~
~es

WELL SUMMARY u L;:
DATE BEGAN 2-21-890.5 a:: Q. Vl 0 EDITED BY H. Fleck

~
Q,<D f:l~

Q.

g~-
:::J a::

:f:::li 9- Q, CHECKED BY T. Curron DATE FINISHED 2-21-89Q, <:::J a:: <D<..,
"'z a: Vl TOTAL DEPTH 11 feet GROUND SURFACE EL NAa

olI

0 I 'w SA"" m""m b'o~. 'omp. 00". 0. p,o, ,,",yol-
.:: with roots and scattered grovels. (Fill)

l-
I- . SILTY SAND; dark green to dark gray, moist, medium

dense, slightly plastic. with abundant grovels (Serpentine)
(Fill).

·
5 SILTY SAND; medium brown to yellowish orange brown,

damp, loose, non-plastic.I- 30 8/18 SM
l-

..

31 6/18 ...

10 Sl.. Ground water encountered at 10.5' Petroleum odor at 10'
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Gravels increase in size and abundance.

TOTAL DEPTH 12 FEET
Refusol

S-801 2

DATE BEGAN 2-21-89
DATE FlNISHED 2-21-89
GROUND SURFACE EL. ---,-,N.:::l.A__

COORDINA TES N~N~A?- _
E N.o.

BORING NO.

SILTY SAND; yellowish oronge brown (mottled) moist,
medium dense, low to sllght plasticity, with gravels.

FIELD GEOLOGIST S. Hickey
EDITED BY _H""'...,.jF'-"le""c",.k _
CHECKED BY T Cyrrgn
TOTAL DEPTH ~1~2~f~ee~t _

.g Ground woter encountered at 10.5' Diesel odor

WELL SUMMARY
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I BORING NO. S-801(3)I- w< '-' Il:UJ

~~
Z ZW

COORDINATES ~ NAw >-... Il:~
c~ oQ.~

Vl ~ FIELD GEOLOGIST S. Hickey NA
~ wll: ~ . ~ E WEU SUMMARY ~~to u G:

DATE BEGAN 2-21-89...JW o .5 Il: Q. til 0 EDITED BY H. Fleck
~ Cl.a:l tl~

Q.

g!i~ ~ '"::l;::l; g- o. CHECKED BY t Cyrran DATE FINISHED 2-21-89Cl. <~ Il: a:l<w VlZ a: Vl TOTAL DEPTH 10 5 feet GROUND SURFACE EL. NA" ~

0
::lANU; yellOW brown to IIgnt gray. damp. medium

dense. non-plastic.

SP

• 5 ::lIL I Y SANU; medium gray to dark gray. mOist. medium
dense. non-plastic.0- 34 14/18-

-
~I

0

: g "o<"d wol. ,"<o"I.~d 01 9.5'
-

10

TOTAL DEPTH 10.5 FEET
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I BORING NO. S-801(4)... "1< Cl a:"I

~~
Z ZW

COORDINA1ES E NA"I >- 0"" otl.L0- a:,... ,...
FIELD GEOLOGIST S. Hickey NA~ . ~ E ~ a: •

til
;?; WELL SUMMARY uwa: oS a:Q. ~Ul til EDITED BY H. Fleck DATE BEGAN 2-21-89~w Q.

g~~ :J:r tl. CD tl~... :::11:::11 g- CHECKED BY T. Curran DATE FINISHED 2-21-89tl. <::> a: CD<
GROUND SURFACE EL

"I tIlZ ~ til TOTAL DEPTH 10 feet NA0
011

0

~~~t~
::>AI'lU T \>I'<A vt.L.; medium bro;n ,to orange brawn, damp,GP medium dense, non-Dlastic Fill).· CLAYEY ::;ANIJ; gray to dark gray, mOist, medium dense,
slightly plastic, with scattered gravels (Fill).

l- · SCl- ·
l- ··· ::>11.1 T ::>AI'lU.; pale green to dark green \mOHlea~, damp, to5

moist, medium dense, slightly to non-plastic. with abundant
35 12/18 SM serpentinite grdvels (Fill).

::>AI'lUT \>I'<AVt.L.; yellOW brown to yellOW orange, mOist.
medium dense to dense, non- to slightly plastic.

GW

~.sz. SILTY ::iANIJ; greenish gray, very l¥et. loose, non36 15/18 plastic.

fo10
:' ':' Ground water encountered at 9.5

fo · TOTAL DEPTH 10 FlEET
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I BORING NO. S-812(f)
I- w< Cl zeJ~ ~~ >- z

COORDINATES N NAo:~
C,.... oa.~ ~ FIElD GEOLOGIST S. Hickey E NA~. L5 E

~~:o
UI

~
~ei WELL SUMMARY u (;:

DATE BEGAN 2-22 890.5 0: a. UI 0 EDITED BY H Fleck
F a. CD tl'-'

a.
g!li~

::J 0:

~~ g-- a. CHECKED BY T Curran DATE FINISHED 2 22 a9a. 0: CD<
TOTAL DEPTIl GROUND SURFACE ELw UlZ a: UI 5 feet NA'1

old
0 4 Aschalt

GW.· SANDY GRAVEL: medium arav. dense. non-nlastic Fill .
-sII:T'i'SAND; medium brown to gray. mOist. saturcifed
below 4 ft.. medium dense. non-plastic (Fill).

fo
SI.I

fo
.s;9round water encountered at 4 ft..

5 CL -sAFmY-cCAY; greenhill gray to COrk gray. scifurOted.
I'.. medium stiff. moderatelY clastic.

TOTAL DEPTIl 5 FEET
No odor or sign of contamlnotlon

!- ·!- ·
!- ·
!- · ,
!- ·
!-10· Notes:
!- · 1~

Appears to be back-fill of trench line.
!- · No samples collected.
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I BORING NO. S-812(2).... w< " a::w
~~

Z ZW
COORDINATES E NAlol ~

c~ o<l.~ W... a::~
FIEL.D GEOLOGIST S. Hickey NA~ E C/l ...Jlol

WELL SUMMARY (fl a::. u (;:;; lola:: > .
;:~lO DATE BEGAN 2-22-89...JW ooS a:: Co (fl 0 EDITED BY H. flecka: <l.<D ~~

Co
g~-

::J a::
:i:i ci~ <l. CHECKED BY T Cyrran DATE fiNISHED 2 22 89<l. <::J a:: <D<

GROUND SURfACE ELlol VlZ a.: Vl TOTAL DEPTH 10 feet NACl
.iii

0 4 Asp~alt

GW -~i'l ;'J\NUT \.>t<J\VI 'I)~e<l,um Drown to gray, mOISt. aense,
~nOn-JllaStiC (fill.

SC CLAYEY ::;AND; greenish gray, moist, medium dense to
. dense, slightiy plastic. with abundant fragments of
I'. serpentinite.

::;ANDY (;KAvt.L; greenish gray to dark gray, moist to wet,

· GM dense. non-plastic. (deeply weathered serpentinite, shale
37 12/18 and greenstone).

5
.sz. Ground water encountered at 5 ft..

~ .- I'\~TS; uar~ gray to green,sh gray. maSSive, Clase y to
.- intensely fractured, low hardness, moderately weathered•.-.- (Predominantly sandstone and sepentinite)l- .-
.- Dry below 7' with wet fracture surfaces..-.-.-
.-.-.-.-.-

10
TOTAL DEPTH 10 FEET
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NOO217.001051
HUNTERS POINT
55IC NO. 5090.3

APPENDIX D - LABORATORY ANALYSIS
REPORTS

TECHNICAL REPORT
UNDERGROUND TANK INVESTIGATION

DATED 7 DECEMBER 1989



17605 Fabrica Way • Cerritos. California 90701 • 213-921-9831 1714·523·9200

rn INTERNATIONAL
TECHNOLOGY

/' CORPORATION
U

ANALYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

Prepared for:
IT Corporation
4585 Pacheco Blvd.
Martinez, CA 94553

Attn: John McGuire

Dale:
September 14, 1988

Dale Received: Augus t 6, 1988 P.O. Number 409617-3-83
Hunters Point

Job Number 47684/sds
Page 1 of 7

Sixteen (16) liquid samples labeled:

o

"HPA-1,"
"HPA-5,"
"HPA-9,"
"HPA-13,"

"HPA-2,"
"HPA-6,"
"HPA-10,"
"HPA-14,"

"HPA-3,"
"HPA-7,"
"HPA-11,"
"HPA-15,"

"HPA-4,"
"HPA-8,"
"HPA-12,"
"HPA-'6"

The samples were analyzed for Volatile Organic Compounds by gas
chromatograph/mass spectroscopy according to EPA, CLP protocol. Results are
reported in Tables I-A and I-B.

The samples were analyzed for semi-volatile and volatile fuel hydrocarbons on
a Varian 3700 gas chromatograph equipped with a flame ionization detector.
Diesel fuel #2, paint thinner, crude oil and leaded gasoline were used as
calibration standards. The results are listed on Table II.

Tentatively identified volatile compounds are summarized in Table III.

Surrogate recoveries for volatile samples are summarized in Table IV.

",I certify that this report truly represents the finding of
~Nork performed .by meer under my direct supervISion.

~u.h.t,~
Guy Sylvester
Special Projects Manager

Ken Faust
Technical Director

Accredited by the AmeTican Industrial Hygiene AssocI~liOn
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IT CORPORATION

Job 1147684
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Table I-A

Parameter: Volatiles Method: CLP
Matrix: Soil Units: ug/Kg

Analyte Detection Limit VBLK HPA-4

Chloromethane 1000 ND ND
Bromomethane 1000 ND ND
Vinyl Chloride 1000 ND ND
Chloroethane 1000 ND ND
Methylene Chloride 500 2000 1500
Acetone 1000 ND 1800
Carbon Disulfide 500 ND ND
1,1-Dichloroethene 500 ND ND
1,1-Dichloroethane 500 ND ND
1,2-Dichloroethene (total) 500 ND ND
Chloroform 500 ND ND
1.2-Dichloroethane 500 ND NO
Cutanone 1000 ND ND
1,1,1-Trichloroethane 500 ND NO
Carbon Tetrachloride 500 ND ND
Vinyl Acetate 1000 ND NO
Bromodichloromethane 500 ND ND
1,2-Dichloropropane 500 NO NO
Cis-l,3-Dichloropropene 500 ND ND
Trichloroethene 500 ND ND
Oibromochloromethane 500 ND NO
1,1,2-Trichloroethane 500 ND ND
Benzene 500 ND 700
Trans-l,3-Dichloropropene 500 ND ND
Bromoform 500 ND ND
4-Methyl-2-Pentanone 1000 ND NO
2-Hexanone 1000 ND NO
Tetrachloroethene 500 ND ND
1,1,2,2-tetrachloroethane 1000 ND NO
Toluene 500 ND 2100
Chlorobenzene 500 ND NO
Ethylbenzene 500 ND ND
Styrene 500 ND ND
Xylenes (total) 500 ND ND

ND - The analyte was not detected at or above the stated detection limit.

o



(--jMartinez
. nters Point

IT CORPORATION

Job 1147684
Page 3

Table I-B

Parameter: Volatiles Method: CLP
Matrix: Water Units: ug/L

Analyte Detection Limit VBLK 2 HPA-7 HPA-8 HPI\-13--
Chloromethane 10 ND ND<1000 ND<200 ND
Bromomethane 10 ND ND<1000 ND<200 ND
Vinyl Chloride 10 ND ND<1000 ND<200 ND
Chloroethane 10 ND ND<1000 ND<200 ND
Methylene Chloride 5 8 1300 440 12
Acetone 10 ND ND<1000 ND<200 29
Carbon Disulfide 5 ND NO<500 NO<100 ND
1,1-Dichloroethene 5 NO NO<500 ND<100 NO
1,1-0ichloroethane 5 NO NO<500 NO<100 ND
1,2-0ichloroethene (total) 5 ND ND<500 ND<100 ND
Chloroform 5 ND NO<500 ND<100 7
1-2-0ichloroethane 5 ND ND<500 NO<100 NO
Llutanone 10 ND ND<1000 ND<200 ND
1.1,1-Trichloroethane 5 NO ND<500 NO<100 NO
Carbon Tetrachloride 5 ND ND<500 ND<100 ND
Vinyl Acetate 5 NO ND<1000 ND<200 NO
Bromodichloromethane 5 NO ND<500 NO<100 NO
1,2-Dichloropropane 5 ND NO<500 ND<100 NO
Cis-1,3-Dichloropropene 5 NO ND<500 ND<100 ND
Trichloroethene 5 ND ND<500 ND<100 ND
Dibromochloromethane 5 NO ND<500 ND<100 ND
1,1,2-Trichloroethane 5 ND ND<500 ND<100 ND
Benzene 5 ND 4700 ND<100 ND
Trans-l,3-Dichloropropene 5 ND ND<500 NO<100 ND
Bromoform 5 ND ND<500 NO<100 ND
4-Methyl-2-Pentanone 10 ND ND<1000 ND<200 ND
2-Hexanone 10 NO ND<1000 NO<200 ND
Tetrachloroethene 5 ND NO<500 ND<100 NO
1,1,2,2-tetrachloroethane 10 NO ND<1000 ND<200 ND
Toluene 5 NO 15000 ND<100 40
Chlorobenzene 5 ND ND<500 ND<100 NO
Ethylbenzene 5 ND 640 ND<100 10
Styrene 5 ND ND<500 ND<100 ND
Xylenes (total) 5 NO 18000 3500 340

NO - The analyte was not detected at or above the stated detection limit.

0



l~Martinez

L_Aters Point

IT CORPORATION

Job #47684
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Table 1-B
(Continued)

Parameter: Volatiles Method: CLP
Matrix: Water Units: ug/L

Analyte Detection Limit VBLK 3 HPA-10 HPA-14

Chloromethane 1000 ND ND NO<100
Bromomethane 1000 NO ND ND<100
Vinyl Chloride 1000 ND ND ND>100
Chloroethane 1000 NO NO ND<100
Methylene Chloride 500 12 7 130
Acetone 1000 NO NO 130
Carbon Disulfide 500 NO ND ND<50
1,1-Dichloroethene 500 NO NO ND<50
1,1-Dichloroethane 500 NO ND NO<50
1,2-Dichloroethene (total) 500 NO NO NO<50
Chloroform 500 NO NO NO<50
J~~~Dichloroethane 500 NO NO NO<50
~ tanone 1000 NO NO ND<100
1,1,1-Trichloroethane 500 NO NO NO<50
Carbon Tetrachloride 500 NO NO NO<50
Vinyl Acetate 1000 NO NO ND<100
Bromodichloromethane 500 NO NO NO<50
1,2-Dichloropropane 500 NO NO NO<50
Cis-l,3-Dichloropropene 500 NO ND NO<50
Trichloroethene 500 NO NO NO<50
Dibromochloromethane 500 NO NO NO<50
1,1,2-Trichloroethane 500 NO NO NO<50
Benzene 500 NO NO NO<50
Trans-l,3-Dichloropropene 500 NO NO NO<50
Bromoform 500 NO NO NO<50
4-Methyl-2-Pentanone 1000 NO NO NO<100
2-Hexanone 1000 NO NO NO<100
Tetrachloroethene 500 NO NO NO<50
1,1,2,2-tetrachloroethane 1000 NO NO NO<100
Toluene 500 NO 8 450
Chlorobenzene 500 NO NO NO<50
Ethylbenzene 500 NO NO NO<50
Styrene 500 NO NO NO<50
Xylenes (total) 500 NO 20 2300

ND - The analyte was not detected at or above the stated detection limit.o
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Table II

Analytical Results for Hunters Point

o

Sample ID

HPA-l
HPA-2
HPA-3

**HPA-4
HPA-5
HPA-6

uHPA-7
**HPA-8

HPA-9
HPA-l0
HPA-ll
HPA-12

**HPA-13
HPA-14
HPA-15
HPA-16

Milligrams Per Liter

Semi-Volatile and Volatile Fuel Hydrocarbons

760000
>950000
860000

ND<50
400000
560000

3.5
120

940000*
ND<0.5

640000
66

NO<0.5
40

950000*
410000

*Milligrams Per Kilogram, sample was measured by weight.

**GC/MS analysis was performed on the sample.

NO - The analyte was not detected at or above the stated detection limit.

o
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Sample In

HPA-7

HPA-8

HPA-13

o

o

IT CORPORATION

Job #47684
Page 6

Table III

Tentatively Identified Volatile Compounds

Compound Estimated Cone. (ug/L)

Cyclohexane 2000
Methylcyclopentane 1000

Branched cyclohexane 400
Unknown 180
Ethylmethyl cyclohexane isomer 180

Branched cyclohexane 9
Ethylmethylcyclohexane isomer 6



(;Martinez
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Table IV

Volatile Surrogate Recovery
for

Hunter's Point

IT CORPORATION

Job 147684
Page 7

Sample ID Percent Recovery

(TOL) (BFB) (DCE)

HPA-4 99 99 101
VBLK-1 100 101 97
HPA-l0 99 93 99
HPA-13 99 105 97
HPA-14 100 96 97
HPA-7 100 100 97
HPA-8 105 108 94
VBLK-2 98 100 96

U
VBLK-3 99 94 95

QC Limits

(TOL) = Toluene - dB (BB-ll0)
(BFB) = Bromofluorobenzene (86-115) (86-115)
(DCE) = 1,2-Dichloroethane-d4 (76-114) (76-114)

o
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CERTIFICATE OF ANALYSIS

Prepared for: IT Corporation
4585 Pacheco Blvd.
Martinez, CA 94553

Attn: John McGuire

Dme: December 2, 1988

Date Received: November 15, 1988 PO Number 409617.3.83
Hunters Pt.

Job Number 49350/sds

o

One (1) liquid sample labeled: "HPA-26"

The sample was extracted with hexane and analyzed for high boiling fuel
hydrocarbons by direct injection into a Varian 3700 gas chromatograph equipped
with a flame ionization detector. Diesel #2 used as the calibration
standard. The result is listed below.

Micrograms Per Liter

Samole ID

HPA-26

deViewed and Approved

~uh1
'::'?:'; ~ Suh L

: : ,;:~I"',:, Ma'Hger

High Boiling Fuel Hydrocarbons

46000

Direc':or

Accredited by the American Industrial Hygiene ASSOCiation
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OJ INTERNATIONAL
TECHNOLOGY
CORPORATION

o
ANALYTICAL

SERVICES

CERTIFICATE OF ANALYSIS

Prepared for: IT Corporation
4585 Pacheco Boulevard
Martinez, CA 94553

Attn: Mr. John McGuire

Dale: March 9, 1989

Date Received: February 23, 1989 P.O. Number 409617-4-83
Hunters Point

REPORT S'U'"MMARY

. Fifteen (15) solid samples labeled as follows:

Job Number50674idk
Page 1 of 3

Job No. 50674:

o
HPA-37
HPA-38
HPA-39
HPA-40
HPA-41

Job No. 50679: HPA-27
HPA-28
HPA-29
HPA-30
HPA-31
HPA-32
HPA-33
HPA-34
HPA-35
HPA-36

The samples were extracted with hexane and analyzed for High Boiling Fuel
Hydrocarbons by direct injection into a gas chromatograph equipped with a
flame ionization detector. Diesel Fuel #2 was used as the calibration
standard. In addition, Motor oil was used- as a ca1ibratibn standard for
samples "HPA-27" and "HPA-29" •. The results are listed in Table I.

I

Quality Control data is listed in Table II.

ReViewed and Approved
f'\

~-U~c..
Donna Kozak
Project Manager

ReVIewed ano Aporoveo

Ken~~.lI~n~V\,
Technical Director

AccreOlteO by tne Amencan InOustflal Hygiene ASSocIation
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Table I

Summary of High Boiling Fuel Hydrocarbons Analyses
for Hunters Point

Project No. 409617-4-83

Matrix: Solid
Detection Limit: 50
Units: ~lligrams Per Kilogram
Oate Analyzed: February 27-28, 1989

Sample ID Diesel i2 Motor oil

HPA-27 NO 90
HPA-28 NO NA
HPA-29 170 480
HPA-30 NO NA
HPA-31 160 NAt..
HPA-32 ND NA
HPA-33 . NO NA
HPA-34 NO NA
HPA-35 NO NA
HPA-36 ND NA

./\ HPA-37 NO NA
\J HPA-38 NO NA

HPA-39 NO NA
HPA-40 ND NA
HPA-4~ ND NA

NA - The calibration standard was not used for this sample.
ND - The analyte was not detected at or above the stated detection limit.

o



r-'t'-Martinez
\~:• J. McGuire

Table II

Quality Control Summary (MS/MSD)
for Hunters Point

Project No. 409617-4-83

Matrix: Solid
Units: ~lligrams Per Kilogram
~J.e.:ID: HPA-37

IT CORPORATION

Job No. 50674
Page 3

Cone. Amt. Cone. % Rec. Cone. % Rec.
Analyte Sample Spiked MS MS MSO MSO RPD

Hiih ND<50 1010 930 92 934 93 0
BOJ.l.ing
Fuel
Hydrocarbons

o

MS - Matrix Spike
MSD - Matrix Spike Duplicate
NO - The analyte was not detected at or above the stated detection limit.
RPD - Relative Percent Difference (Difference/Average xlOO)

o



17605 Fabnca Way • Cerritos. California 9070~ • 2~ 3·921·983' ! 7'4·523·9200

rn INTERNATIONAL
TECHNOLOGY
CORPORATION

C)

ANALYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

Prepared for IT Corporation
4585 Pacheco Boulevard
Martinez, CA 94553

Attn: Mr. John McGuire

Date March 27, 1989

Date Received. February 23, 1989 PO Number 409617-4-83
Hunters Point

Job Number5Cl8.98/dk
Page 1 of 2

REPORT SUMMARY

.Two (2) soil samples labeled as follows:

Job No. 50674:

,~

U

HPA-38
HPA-39

The samples were analyzed for Total Petroleum Hydrocarbons, at the
client's request, according to EPA method 418.1 using infrared
spectrophotometry. The results are listed in Table I.

-------------------

Reviewed and Approved

Donna Kozak
Project Manager

IKe'?~:ewrrn t~
/ Technical Director
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IT CORPORATION

Job No. 50674
Page 2

Table I

Summary of Total Petroleum Hydrocarbons
for Hunters Point

Project No. 409617-4-83

Matrix: Solid
Detection Limit: 1
Units: Milligrams Per Kilogram
Date Analyzed: March 16, 1989

sample ID

HPA-38
HPA-39

Total Petroleum Hydrocarbons

120
4

APR 04 1989
MARTINf7 ""·'''I'ElNG
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~ ......

CHAIN-OF-CUST,-_)Y RECORDffi INTERNATIONAL
Tr"'~NOLOGY
CL~jORATION

PROJECT NAME/NUMBER IbhJftl2~ p"{tJ.J r;I<f.C!o/" 2- Cf- a;$
SAMPLE TEAM MEMBERS Pfft.,ttdt, WIt'tIH'1S S. 3. H!c·J(.,I~i

50674
RIA Control No.8 ''t~8~

( )

CIC Control No. A 90SLt 6
LAB DESTINATION C-.:E.~~'-Ire~/.....?,,-....:..D-=~=-- _

CARRIER/WAYBILL NO. _~~-4o'1:.......c&>::""·-=~'---L.2-=i>.......2",,--,?---.:O=---=O=--- _

Sample Sample Date and Time Sample
Number Location and Description . Collected Type

HJ1/t- ? 7 $'''' S /'2. l 2.. ) fi) J~ .1"J,l-3'j 9;()&> SOIL.

HPI}- .~51 S-aoC( (,('\ B S-~. J " J
I'~()o

Jlp/}- J' S.. J...o~ C';'\ AJ rJ?- I l/=lS t

H-PP,'cro c- ~0'1 (""~ ~ ~r:- II :'fs
HIA-cfl ,,- at ~ c.J..) !b Cf}... w- I").. ~30 II J

,

Container
Type

J I( )
I

"I

Condition on Receipt
(Name and Date)

Disposal
Record No.

...s::- t-----+----------------t-...:..-----t.....:....----t--...,----+----------+-------l

Special Instructions: _---..:JlJ.:..=..:...,,,,:...:....:::I£~ _

Possible Sample Hazards: ~--'AA~~w:..:l~!::::.... ,....-- _

SIGNATURES: (Name, Company, Date and Time)

1. RelinqUiShed~:~~. ;:z.-Z2_37l.rt=O.:>3. Relinquished By:

ReceivedBY:_~ &It, .2-;1.1-81 fj50 Received by: _
J .

2. Relinquished By: 4. Relinquished By: _

••

Received By: _

WHITE - To accompany samples
YELLOW - Field copy

Received By: _



tJUU/t:J

rn INTERNATIONAL RIA Control No. f? .... '1 (J. £7 2.
TEr-liNOLOGY C OF C S ,.. Y R -I-C<JORATION HAIN- - U T.U" ECORD (-,

Ce t" Y'l'hs CIC Control No. A 90l-t 5
PROJECT NAME/NUMBER /lyNTt!t~S rDr"J'r/e;t>U/Z - C{--;?3 LAB DESTINATION ~--=,._----,L'-'-'=.&LJ.-~~:;;:-;:>'"~-r- _

SAMPLE TEAM MEMBERS OcrZI!JC/c..
74J/(,£../~S CARRIERIWAYBILLN::;gOb7;~~ ,.~. EK.

.srey#~,v ::r:. /.flC4ec.(

Sample Sample Date and Time Sample Container
,

Condition on Receipt Disposal
Number Location and Description Collected Type Type - (Name and Date) Record No.

IIIJ'J1.-.2. 1 "S - S"D/{'( I) (c.) stL ::1-)./·tt'YIt, IS- S~/l.-. aJZIJ:.~~ TUI$E~ IAI± 1 $'3
J e ~~ Ilf !"'o / I

I#IA-~ S - .f\-() K r 2-)

II-IA, ?-9 .5- ~/~(J')- ~ .s-~ I~ Cf)-

.f- 15el C/)
,

1ifA- 30 B S-!!!!... Ie.;, s"O

iiiA-, 3/ ~-~~/CI) ~ 8~ IJ-"o

'111/...)2.. J - KIP / C2..) ~ se. l.j-~05-

~I'A." :r~ ..5-~ol (. 2.. ) e J?2. IJ-2..o

'PA- - ~ 'f oS -1Jl9/ ° (3) e r~ I§"GJro
~A-3r S-K~/ (" ci, tE ,~~ '6c;o
tJA.... 3j, S-~o/ C~) r o ,v /6/0 \ ~ l- IIe8- "'" -J ,-Special Instructions: ~---------------

Possible Sample Hazards: __~A.).x..w()=~~€."""_ _

SIGNATURES: (Name, Company, Date and Time)

1. Relin~UiSh~dy:~ ~ ~-~k.~
ReceivedB~fA.jm-Qj /5ZO

2. Relinquish y: _

Received By: _

WHITE - To accompany samples
YELLOW - Field copy

3. Relinquished By: _

Received by: _

4. Relinquished By: _

Received By: _

......-..



CHAIN-OF-CUS:::'=:OY RECORD

50898mINTERNATIONAL
T'<:HNOLOGY
,---~PORATION

PROJECT NAME/NUMBER lic1tJ)t,z~ p"/~"/'fcfi &" ~ Cf- 3:5
I

SAMPLE TEAM MEMBERS /)fait/de, Wi'" /II-M$ S· 3. H!{,~t

50674
RIA Control No. 8 ''t.~8&

CIC Control No. A 90V4 6
LAB DESTINATION C-.::£.~~::.t:re..:=....J/w?~-~O-=~~ _

CARRIERIWAYBILL NO. _;Z----a.-&.O'3'--&--=~---L-2~f-"~~?--'o=---O---_

Sample Sample Date and Time Sample Container Condition on Receipt Disposal
Number location and Description Collected Type Type ...... (Name and Dale) Record No.

HPI}- ? 7 S"SrJ.. L" ) G) J-S: 1·J."k3'119;co SOIL. B,~A-/l 'ToJlJJ£ f1u j ..-/;__ f

11-1'1+- _~ 51 S-ao~ (/') B S-~ J '" I I !( )11~{)o

/lPh- 31 S ... J...olf r';'\ to r~ I 1/: ?~ I

/fP/+'fo b - ;J.0'1 ( ,,~ ~ 6t:- /1 ~'f{'

/11.4-4/ b- at ~ CJ.,) B s9- W- I;;. ~ 30 lJ J tJII 'I'....

Special Instructions: .__~::.:,;:.-",--=-i£. .

Possible Sample Hazards: _...J.AA~w~~!:::;/ --..., .

SIGNATURES: (Name. Company, Date and Time)

1. Relin~UiShe~d: !\d<:6~~~,H; ,,}.- 2.2-3~tS'o.;>3. Relinquished By:

ReceIvedBY:~~~ ~. 2-;l.1-8-t II )D Received by: _
J

2. Relinquished By: 4. Relinquished By:. _

Received By: _

WHITE - To accompany samples
YEllOW· F,eld COpy

Received By: _



PURCHASE ORDER NO.' __4:....o.........:e?_':L,;/'--7:.----cf""------.....3-s----

PROJECT NUMBER

PROJECT MANAGER

BILL TO

RIA Control NO.~ 94888
CIC Control No. rr"-=---!9~{)4 9-4
-6-~~-38 U

5U074

DATE REPORT REQUIRED

PROJECT CONTACT

PROJECT CONTACT PHONE NO.

REQUEST FOR ANALYSIS

o DATE SAMPLES SHIPPED

LAB DESTINATION

LABORATORY CONTACT

SEND LAB REPORT TO

rn INTERNATIONAL
TECHNOLOGY

('ORPORATION

PROJECT'I,jAME !tc.JtVJGll.$ ror~r
fbi ~/7 - cf:- 83

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions

1-1'4 - 17 ,{D'L. ~f(x(i" r(JI$! Co,,- D Ifl'-'f ~,'-,IIJ("
-OII!~K rlf",; St4;o.,~,.£ ;:'{lIi"'l

rt.:JH _~J!"L"'U_ Atll>~t,e 0;.& re-'"f,~

~I'A- - 1$ J
EtI'A- -)'1
H- fA-- - Ifp
[+,'4-, ~ Jr ,y- ." W ~ ~rf

" ".

TURNAROUND TIME REQUIRED: (Rush must be approved by the Project Manager.)

Normal fO RUlh _ (Subject to rush surcharge)

(Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances)POSSIBLE HAZARD IDENTIFICATION:

Nonh8Zard~ Flammable__ Skin Irritant _ Highly Toxic _ Other _
(Pl.... Specify)

SAMPLE DISPOSAL: (Please indicate disposition of sample following an4lysis. Lab will charge for packing, shipping, and disposal.)

R.tum to CII.nt__

FOR LAB USE ONLY
Received By -+-:p::.['&:=:...I.L..I:..LJ~c:....lL.!!..~ _

WHITE - Original, to accompany samples
YELLOW - Field copy

Date/Time 1/50



RIA Control No.8 94892
CIC Control No. A '1 et>',.-~J-

.z-~ ~- 87 C)

'ltr-n2.- 9/00

50679

LAB DESTINATION Cel-\'"; r05 -e-,. if" L., B l!
LABORATORY CONTACT lIoUt.Jk l~~

SEND LAB REPORT TO ':I;,flyJ- W1" ,-"1/(,14

Ih A- Il.rliV 1£ ~ (X rJ-
E,v~I",.n:~,t Jt\) /......

DATE REPORT REQUIRED

PROJECT CONTACT

PROJECT CONTACT PHONE NO.

r"
~JATESAMPLES SHIPPED

REQUEST FOR ANALYSIS

PROJECT NUMBER

PROJECT MANAGER

BILL TO

PURCHASE ORDER NO.' ttoqr,17- 1=3?

[i] INTERNATIONAL
TECHNOLOGY
CORPORATION

PROJECT ~ ..JE ---&H~U=IJ:......l!D,---,-e""-LlolJl"-'~L--_~L...=..o"C/......:#\J~r:<-- _

tfo9 6/2- st:- a ?

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions

111'11 - :2. ., SIJ/(.., 6 t')( 2. Ie 'rtJl$!f. Coc..-D rPII JI/(.I/ I]t)/l./HJ {... rA/c./£. s,,1t1/?t-,,;. F,z.~"",- - _. --
/lf4-"8 I cDltiJii&,<I-FtJ,~1)1'- J -, , -0(;.-,
#1'11 "" ;>....q
J.I.I:JjJ. -. .~0

I/P!I- "Sf I
IUrA - 3,
I/fA- - 3?

I fl.pA _ 1 <f-
IliPA.- J!>-
IJJPA- l' \ 1I ,V ,II '\'1 \V
TURNAROUND TIME REQUIRED: (Rush must be approved by the Project Manager.)

Normal X Rush--- (Subject to rush surcharge)

(Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances)POSSIBLE HAZARD IDENTIFICATION:

Nonhazard -X- Flammable__ Skin Irrttant__ Highly Toxlc __ Other _
(Plea.. Specify)

Date/Tlme~-~3 -81 /z20

SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, and disposal.)

Relum 10 Cllenl__ Dllpol.1 by LabK-
FOR LAB USE ONLY

WHITE - Original, to accompany samples
YELLOW - Field copy



RIA Control No.8 94888
CIC Control No.II-,---...:;9-,-~.t:.,-t4
.6- ~:).-88 u

tlUtJ74

7

~ INTERNATIONAL 50898
u.Jr7.,~~g~k.g~~ REQUEST FOR ANALYSIS

PROJECT•..AME ItcJl\JJG11.$ fJor,v r· ODATE SAMPLES SHIPPED

PROJECT NUMBER lfoj ~/7 - tf- 83 LAB DESTINATION

PROJECT MANAGER yo/fW /Me.. C-OI/l If.. LABORATORY CONTACT

BILL TO r T IE ,J(,./t'J ";6(.I,v{,- SEND LAB REPORT TO

J/A ,;,tl'/I'J,f ~. C A- c.. 11c:.."

PURCHASE ORDER NO: DATE REPORT REQUIRED

PROJECT CONTACT

PROJECT CONTACT PHONE NO.

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions

I-IP4 - J 7 .(.01 L ~"X~" r<.Jlse. c..o<.. C> Ifl'-'f iJd'l-llIJ(...
-DII!~U rA/c.e SA-,Jt.£ !4C"1""J

rl.:J1f _x:. '1 All- A(fO~'c ~~ r'v/fF.=:;"

,+,'Il- ... 33 /

Itl'll- - JCj
)f I'A-- - Lfp
ff,'A-... ~ Jr \j f W ~ ~rf

"
Abl>rr\~l... -r65f R~Gt\.JCi; ~\E;'}

Feel- H=-38 ~ 3~
A~l-'iUE: ~o¥t- Lll ~.(

TURNAROUND TIME REQUIRED: (Rush must be approved by the Project ManageL)

Normal fO Rush _ (Subject to rush surcharge)

(please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances)POSSIBLE HAZARD IDENTIFICATION:

Nonhazard~ Flammable __ Skin Irrllant __ Highly Toxlc __ Other _

(Pl.... Spedfy)

SAMPLE DISPOSAL: (Please indicate disposition of sample fOllowing analysis. Lab WIll charge lor paCking. shipping. and disposal.)

Return to Cllent __

FOR LAB USE ONLY
Received By -r--F-tAo<'c:.....>.<-+..L-!~~"--=---'---

WHITE· Original. to accompany samples
YELLOW· Field copy

Date/Time 1/50



0
HUNTERS POINT

DATE
JOB #/ID CUST SPL # RECiO TPH 418.1

50674 1 HPA-37 2/23/89 (X)SI
50674 2 HPA-38 2/23/89 . (X) SI
50674 3 HPA-39 2/23/89 (X)SI
50674 4 HPA-40 2/23/89 (X)SI
50674 5 HPA-41 2/23/89 (X)SI
50679 1 HPA-27 2/23/89 (X)SI
50679 2 HPA-28 2/23/89 (X)SI
50679 3 HPA-29 2/23/89 (X)SI
50679 4 HPA-30 2/23/89 (X)SI
50679 5 HPA-31 2/23/89 (X)SI
50679 6 HPA-32 2/23/89 (X}SI
50679 7 HPA-33 2/23/89 (X)SI
50679 8 HPA-34 2/23/89 (X)SI
50679 9 HPA-35 2/23/89 (X)SI
50679 10 HPA-36 2/23/89 (X)SI
50898 1 HPA-38 2/23/89 (X)SI
50898 2 HPA-39 2/23/89 (X)SI

o
/ = ANALYSIS REQUIRED S = RESULTS SENT OUT
X = ANALYSIS COMPLETE I = ANALYSIS INVOICED
(X) = RESULTS REVIEWED/TURNED IN TO PROJECT MGMT

o

[0



o

II

o

o

Analytical Results

certificates of Analysis
(includes QC Sample Results)

It

IT CORPORATION

Hunters Point
1st Quarter



ANALYTICAL
SERVICES

•

q] INTERNATIONAL
TECHNOLOGY

( " CORPORATION
\J

17605 Fabrica Way • Cerritos, California 90701 • 213-921-9831 1714-523-9200

CERTIFICATE OF ANALYSIS

Prepared for: IT Corporation
4585 Pacheco Boulevard
Martinez, CA 94553

Attn: Mr. John McGuire

Date: March 9, 1989

Date Received: February 23, 1989 P.O. Number 409617-4-83
Hunters Point

Job Number 50674/dk
Page 1 of 3

REPORT SUMMARY

Fifteen (15) solid samples labeled as follows:

~Tob No. 50674:
U

HPA-37
HPA-38
HPA-39
HPA-40
HPA-41

Job No. 50679: HPA-27
HPA-28
HPA-29
HPA-30
HPA-31
HPA-32
HPA-33
HPA-34
HPA-35
HPA-36

The samples were extracted with hexane and analyzed for High Boiling Fuel
Hydrocarbons by direct injection into a gas chromatograph equipped with a
flame ionization detector. Diesel Fuel #2 was used as the calibration
standard. In addition, Motor oil was used as a calibration standard for
samples IHPA-27" and IHPA-29". The results are listed in Table I.

Quality Control data is listed in Table II.

oReviewed and Approved

U~o.
Donna Kozak
Project Manager

Reviewed and Approved

Ken~~.l;~WVY\ ~{J\.,
Technical Director

I
Accredited bv the Amencan Industnal Hvolene Association



IT CORPORATION

o
IT-Martinez
Mr. J. McGuire

Table I

Job No. 50674
Page 2

Summary of High Boiling Fuel Hydrocarbons Analyses
for Hunters Point

Project No. 409617-4-83

Matrix: Solid
Detection Limit: 50
units: Milligrams Per Kilogram
Date Analyzed: February 27-28, 1989

Sample 10 Oiesel #2 Motor oil

HPA-27 NO 90
... HPA-28 NO NA..

HPA-29 170 480
HPA-30 NO NA
HPA-31 160 NA
HPA-32 NO NA
HPA-33 NO NA

r~
HPA-34 NO NA

.-....J HPA-35 NO NA
HPA-36 NO NA
HPA-37 NO NA
HPA-38 NO NA
HPA-39 NO NA
HPA-40 NO NA
HPA-41 NO NA

NA - The calibration standard was not used for this sample.
NO'- The analyte was not detected at or above the stated detection limit.

o

(3



IT CORPORATION

0-·...
IT-Martinez
Mr. J. McGuire

Table II

- Quality Control Summary (MS/MSD)
for Hunters Point

Project No. 409617-4-83

Matrix: Solid
units: Milligrams Per Kilogram
Sample ID: HPA-37

Job No. 50674
Page 3

Cone. Amt. Cone. % Rec.
Analyte Sample Spiked MS MS

HiCJh ND<50 1010 930 92
BOl.ling
Fuel
Hydrocarbons

Cone.
MSD

934

% Rec.
MSD

93

RPD

o

.~.,: .. _._.." / .... ;.- :..-'--.~ .. : . J ••• _" ~ ."-

MS - Matrix spike
MSD - Matrix Spike Duplicate
ND - The analyte was not detected at or above the stated detection limit.
RPD - Relative Percent Difference (Difference/Average x100)

o

l4



o

o

o

IT CORPORATION

Hunters Point
1st Quarter

The following certificate of Anal¥sis is for additional analyses
requested by the client, for 1nformational purposes only.

/5



17605 Fabrica Way • Cerritos. California 90701 .213-921-9831/714-523-9200

Sl] INTERNATIONAL
( ') TECHNOLOGY
\.... CORPORATION

ANALYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

Prepared for: IT Corporation
4585 Pacheco Boulevard
Martinez, CA 94553

Attn: Mr. John McGuire

Date: March 27, 1989

Date Received: February 23, 1989 P.O. Number 409617-4-83
Hunters Point

Job Number50898/dk
Page 1 of 2

REPORT SUMMARY

Two (2) soil samples labeled as follows:

OOb No. 50674: HPA-38
HPA-39

The samples were analyzed for Total Petroleum Hydrocarbons, at the
client's request, according to EPA method 418.1 using infrared
spectrophotometry. The results are listed in Table I.

o Reviewed and Approved

Donna Kozak
Project Manager

ReViewed and Approved

tl\wf{wrrn l~
Ken Faust
Technical Director



,.

IT CORPORATION

o
IT-Martinez
Mr. J. McGuire

Job No. 50674
Page 2

Table I

Summary of Total Petroleum Hydrocarbons
for Hunters Point

Project No. 409617-4-83

Matrix: Solid
Detection Limit: 1
units: Milligrams Per Kilogram
Date Analyzed: March 16, 1989

o

Sample ID

HPA-38
HPA-39

Total Petroleum Hydrocarbons

120
4

L7



o

III

o

o

IT CORPORATION

Hunters Point
1st Quarter

Quality Control Data

QC Sample Results
(from certificates of Analysis)

Summary of Non-CLP Acceptance criteria
Control Charts

IS



0<·····
IT-Martinez
Mr. J. McGuire

Table II

--Quality Control Summary (MS/MSD)
for Hunters Point

Project No. 409617-4-83

Matrix: Solid
units: Milligrams Per Kilogram
sample ID: HPA-37

IT CORPORATION

Job No. 50674
Page 3

Cone. Amt. Cone. % Rec. Cone. % Rec.
Analyte Sample spiked MS MS MSD MSD RPD

Hi9h ND<50 1010 930 92 934 93 0
Bo~ling

Fuel
Hydrocarbons

...,

. .
.! .•• ', . '., ~- .. ,'-....:-

J .... _. _ ."

MS - Matrix Spike
MSD - Matrix Spike Duplicate
NO - The analyte was not detected at or above the stated detection limit.
RPD - Relative Percent Difference (Difference/Average xlOO)

0 ..

/9



IT CORPORATION

o
Hunters Point
1st Quarter

Non-CLP Acceptance criteria *

Matrix spike/Matrix Spike Duplicate QC Limits

Method

Modified 8015
(Soils)

o

compound

Diesel

RPD Limits

<17

Recovery Limits

80 - 124

RPD - Relative Percent Difference (Difference/Average)

* - Acceptance criteria based upon ITAS-Cerritos' 95% confidence level.

o
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1st Quarter

No Non-conformances were submitted for this project.
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1st Quarter

No Analytical Variances were submitted for this project.
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IT CORPORATION

Hunters Point
1st Quarter

Summary of Key Personnnel

CJ

Laboratory Manager

Technical Director

Compliance Director

Client Services Manager,
ITAS HAZWRAP Coord~nator

Project Manager,
Assistant HAZWRAP Coordinator

Project Manager,
Hunters Point

GCMS Groupleader

GC Groupleader

Inorganics Groupleader

General Chemistry Groupleader

- Eric Lindsay

- Ken Faust

- Dwayne Ishida

- Cheryl Ferguson

- Jennifer L. Roseberry

- Donna Kozak

- Ken Faust (Acting)

- Patricia M. Chapman

- Byron Thomas

- Thomas Robinson
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HUNTERS POINT
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\,_J APPENDIX E - FIGURE 2-2
OVERSIZED MAP OF HUNTERS POINT ANNEX

TECHNICAL REPORT
UNDERGROUND TANK INVESTIGATION

THE ABOVE IDENTIFIED APPENDIX IS NOT
AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
NAVFAC SOUTHWEST TO LOCATE THIS

APPENDIX. THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED SHOULD THE

MISSING ITEM BE LOCATED.

FOR ADDITIONAL INFORMATION,
PLEASE CONTACT:

DIANE C. SILVA, RECORDS MANAGER
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
E-MAIL: diane.silva@navy.mil
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